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PREFACE 


TO THE TIlllU) EDITION. 


Tiik author has endeavoured to render this work more worthy of the marks 
of a])probatiou bcstovved on former editions. Several portions of it have been 
entirely re-written, some liave been curtailed, others enlargc;d, and every part 
has been carefully corrected and, it is believed, mucli iin])roved. Numeixuis 
recent discoveries in natural liistory, chemistry, physiology, and practical 
medicine, relating to the materia inedica, have been embodied in tins edition,* 
Avhieh the author ventures to li()])e will be found to contain a faithful outline 
of the present state of pharmacological knowledge. Notices of* miuiy of the 
h\ss i're(piently cin])loYcd medicinal substances have also been add( 3 d, so that 
the work now embraces an account of the chief medicinal agents used in the 
civili/ed world, and may be said to form an ' Kitayvloptedia of Materia 
Medic a. 


It may be objected that in the list of inorganic l)odies many agents have 
been retained which are usually classed amongst organic substances ; for 
example, thos^ metalhc salts wliich consist of an inorganic metallic; oxide and 
an organic acid. But it has appeared to the author that’ such compounds 
may with equal propriety be referred to cither di\ ision : and as their medicinal 
properties are for the most part dependent on their inorganic constituents, 
he lias adopted the more convenient plan of noticing them in conjunction with 
the other compounds of'the same bases. The 911. y* exception to this mode 



VI 


PKEFACB TO THE THIHD EDITION. 


of proceeding will be found in the case of the Cyaaidt^s, the account of which 
w4l follow lhat of hydrocyanic acid, as their medicinal pro|)ertics are for the 
most part derived from the cyanogen which they contain. 

In the present edition a new physiological classitication of the articles 
composing tlie Materia Medica has been attempted, — with what success the 
author leaves others to judge. He would remijid those who may disapprove 
of ifj^ of the insuperable difficulties which stand in tlie way of a satisfactory 
and unobjectionable classification of medicines on a physiological basis ; and 
he would say to the critic, in the language of Horace, — 

‘‘ 8i quid uuvisti rcctius istis, 

Candidas imperti; si non, his ul ere meeum.’' . 


EINSBUU^; SdlJAKK, 

Deceitiber 1848. 
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ELEMENTS 


OF 

MATERIA MEDICA 


Proleuoaiena. 


{Dr/untiom) 

Therapeutics {iheraima, fheraj)eutiae, therapeutmi, from dtpairemo, 
J cNve) is tliat brjiiicli of medicine wliicli has for its object tlie treatment 
of (Us(‘ns(*s. It is dividi'-d into general [therapem ge/uralts) and special 
[ihernpda special is), ' 

Authors arc not agreed as to the pro])er limits of Tlierajx'utics. In tJu5 iriost extended 
sense of the word, and which 1 havoad(j>ted in the text, it- embraces all the knomi means 
of e.iir(\ and conse(|uently all surgical operations. Guersent^ however, exc^ud(‘S Anijuita- 
t.ions, Lithotomy, Tracheotomy, &e. from its domains, though ho includes Bloodletting, 
Issues, Sctoiis, Acu])unetuiH% and all tliose op(;ratioiis wliieli are useful in the treatment 
of diseases, by j)roducing modilieations of the vital ])roperties. 

Spreiigid* applies tJie t-erui latremoloyia- (from 1 cfirc, and Afyoj, a diseourae) 

to general t-hei‘aj)eutics. 

Acology [acologia, from ^i#coe, a remedip and Xdyoc)^ or iamatologia^ 
(from ''lafxfu a remedy, and Xdyoc.), ns that department of tluTupeutics devoted 
to t he consideration of remedies. 

Some authors'* limit Acology to the consideration of surgical and mechanical remedies. 

The term Mateiua Meeica implies material snltstances emplo;ied«An fhe 
treatment of disease ; but^ in a more extended sensii, it signifies all remedial 
agents^ of whatever kind. It is also used to designate that depaitment of 
medicine devoted to the consideration of remedies or medicines. 

IIemedies {remedia, irom re, wSim€deor,\\\?fA', anxilia medica) are 
agents used in palKating or curing diseases. 

They are of two kinds : tliose which operate through the agency of the 
Riind ; andT;hose wdiich act on the body directly®. 

* IHciiomiaire de Mededne, t, xx. art. ThSrapetHiqve : 1828. 

^ hist'tluUonrs Medica, t. i. p. 7. * 

^ C. II. E. Bischoff, Die Lehra von den chewischm Helhmtiehi, Bd. i. S. 22: Bonn, 18j5. 

^ Spreiigel, and C. II. E. Bischoflv op, supra dt. 

® Stridly speaking, this division is, perhaps, inaccurate; since we know tliat changes in the con- 
dilion of the brain produce corresponding alterations in thgfitate of the niiiid; and it may he fairly 
infciTed, tliat cihanges in the^itaie of the mental faculties are necessarily associated with some mo- 
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PSYCHICAL KEMEDlES.— Sensations. 


The first may be deiiominated psychical or menial remedies^^ the second^ 
somatical or corporaL The latter are subdivisible into 
hygienic, mechanical or surgical, pharmacological agents. 


PART 1 -PSYCHICAIi OR MEKTAIf REMEDIES. 

{lie media psych ica) . 

Aflectioiis of th(i miiub by their inlliiencc over the corporal functions 
favour or o])pose tlic action of morbilic causes, and modify tlui progress of 
diseases. The nu'tliodical a]>])licatiou of them as remedies constitutes the 
psychical mciliod of ewre!^ Regarded as thera]>(yutical agcnits, they are by 
no means uiiim])ortant, or to be n(‘glect(Hl; though their empldymeiit is neces- 
sarily limited, on account of the diihculty experienced in producing, regulat- 
ing, and controlling tluan. 

They arc of two kinds, exlcrnal and internal^. 


1. EXTERNAL AFFECTIONS OF THE MIND. 

{SensafioNi^. 

Those mental affections wliich immediately result from the influence of 
agencies external to the mind, are diiuominaied soisafions or e,cternal mental 
affections, Tliey arise eithcir from infln(.aices external to the body {c.rfernal 
scnsations)\ or from organic causes existing vvi thin the body {internal sensa- 
tions). 

External semsations are frecpiently excited for therajxiutical purposes. Their 
influence oven disease is either direct or indirect. It is direct when the 
(.'.fleet is the immediate residt of impressions made on tlu^ sensitive nerves. In 
this case sensations usually act either asexcilaiitsor as soolliing and traiKjuillizing 
ag(3nts. Thus, strong light and loud noises are excitants ; 'vvhilc monotonous 
impressions on the auditory or optic nerves dispose to sleep. The influence 
is indirect when the effect aris(?s from internal mental aJfcctions suggested by 
the sensations. Thus the remedial influence of music is indirect, because it is 
releraok^ not to tin? mere jicrcieption of sounds, but to tlie resulting emotions. 
In such cases, the eflxjct being due to associated ideas or suggf?sted feebngs, is 
not umTorm. ^ 

1. Smell. — ^Those substances wdiich are jemployed in medicine on account 
of their odour, are denominated Odoraments {Odor amenta). They are used 
for various purjioses,' of which the following are examph^s : — 


locular alteration in the cerebral substance. TC this be true, all remedies are somatiejil or corporal. 
But at present it is convenient to 8f)eak of tnc/iial as distinguisbed fj-om vorjporal agents, just as w(3 
sj)eak oi ftmciUmal as distinguisbed from organic diseases. 

^ For some pertinent observations on the powerfid inf.ucnc<; of mental impressions in deranging the 
functions of the body, see Dr. d. Joimsou’s Bssay on Indigesfion, lOtli edit. 1840. 

* / 0. Ilcil, Rtmpffodic'^n iiher die Jntr&ndmig der 'psgchisckni KtinuHltode anf GeisteszerriiU 
inngm, 2d Ausg., HidJe, 181S. Also, E. F. von l<'cuolitersleben, Lehrbuch der iirzUicheti SeelenJcunde, 
Wien, 1845. 

® On this subject consult Dr. Tbomfe Brown's Lectures on the Lhilosojahg of the Human Mindy 
vol. i. p. 341, 2d edit. 1824. ^ , 
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a. Strongly odorous vapours (as of aiuinonia and acetic acid) arc used, both as preventives 
and remedies, for fainting, and attacks of hystc^ria and ej)ilcpsy. 

J'ragrant substancels arc employed both for the agreeal)lc sensations they excite, jiiid 
for the purpose of overpowering or disguising disagnseable odours. The pil-pourrl or 
scent-jar, the or scent- or swcctd)ag, the sweet coffer, ])ei’fuined oils, ,s]nrits, and 

waters, scented soaps, funiigating pastils, &e. arc used for Ilies(', pijr[>oses. ,P^‘^'ibiucs ar(i 
t.o be distitiguislicd from substances called disinfectants ; the fonner disguise, wliile the 
ial ier destroy, noxioiis vaf ours, &e. 

Odorotis emanations from young and vigorous animals have been esteemed sa’iitfiiT^ ; 
and to them luive boon sometimes, though (UTOueously, aserilxul the beneficial (‘H’oeis 
su[)posed^o arise from a residence in stables'^; as well as from the fiiuieut practieci* ol* 
putting young, vigorous, and Jiealthy subji^its to bed with the old and eideel)l(?<P. 

Ju considering the iherapeutujal influence of odours, the singular sensitivi'iu'ss of some 
consiitut ions (the liystmaeal chiefly) to perfumes should not b(^ forgotten. The inhabitants 
of Kom<‘, especially the females, are remarkable for this neeuliarity. In tliem, headache 
and numerous otluu* nerv^oiis affections arc readily procluciid by the agreeable odour^ of 
flowers and other peifunujs®. 

2. Tas'pe. — Sapid substances are frequently einplojed in medicine for 
affecting tlic sense oi iaste^ as in tlie following instances : — 

a. riingent and acrid substances (as horseradish and ginger) arc cmjfloycd to extute 
the gustuiory nerve in ageustia., or loss of taste. 

Ritters, and the substances called couiUmenU, heighten the appeiite for fond, for 
which we frequent-ly use them in medicine. They probably act, in part at least., by their 
action on ilu^ juirve of t aste, 

7 . An iuiportaut objt'ci in t.hc art. of prescribing is to disguise the iiuploasant taste and 
smell of mcrliciiios by siibstaiif?es posse!?siiig a moj'c agnuiabh* flavour and odour’t 
employment of gelatinous and iruuubrauous capsules to envelope medicamrs, lias for its 
principal object the avoidance of the, un])lcasant taste of the subsiaue(js swallowed. 

Ill some nervous cases, we eiidcavour to increase the faith of our ])atients in tlu*. 
powerful agmicy of the nimedies employed, by augmenting the odorous and saind (lualities 
of the substances used. 

• 

3. IIiCAiuiSG. — Impressions made, on this sense are useful as remedial 

agents, either by tlieir direct effects, or indirectly by the internal affections of 
tlici mind which they give rise to. * 

a. Noises act as direct mental stimidants. Tliey check sleep, and are sometimes useful 
by diverting iJie attention^. 

/ 3 ». Monotonous sounds (as t he humming of bees, the ticking of a clock, t.lu^ mnnnur of 
a rivulet, a dull discourse^ «S:e.) soothe and dispose to sleep. In therapeuties avail 
ourselves of this fact, and combat w^aiit of sleep by chrccting an atlciidaiit/ to read aloud 
and monotonously to our patient. 

y. Silence disposes to sleep. In cases of vascular or nervous exeit;emeiit of 
in fevers, and in many other cases whore sleep is desired, silence should bo imioined. 
Under some circiun stances, however, silence "may become a stimulus wluui sou ml ceases 
to be so. Thus, a miller being very ill, his mill ^was stopped, that he ^^night not be dis- 

18^1 ^ Uloqiiet, Osphresiologle ; ou Traiie des Odeurst du Setts et des Organes de VOtfar.liov : Paris, 

^ Beddoes, Observations on the Medical and Domestic Management of the Consumptive^ &c., 
Bond. 1801. • 

^ 1 KingSy chap. i. v. 1 — 4. 

* Anecdota Sgdenhamiana, p. 62, Loud. 1845. Copland, Diet, of Fract. Mediciney vol. i. p. 
475 , and vol. iii. p. 1,35. * 

® Sir James Clark, The Samtive Infiiienc^of ClimaiCy p. 230, 3d edit., Load. 1841. Orfila, in 
ms Traite de Toxicotogie^ vol. ii. p. 543, Paris, 1843, has collected several cases of supposed jimsmi- 
ing by the emanations of odoriferous plants. In the case of Cnsper Tlausesr (see Copland s ^ict. 
f74), the most remarkable and singular effects were prodiu*cd hf {)dours. 

’ lor illustrative examples, see Paris’s Fharmacologiay p. 1 . 43 , Otli edit. 1£43. 

" Quoruudam discutiendee^tristes cogitaliones ; ad quod* symphoniie, ei cymhala, strepilusquo 
proficiuut” (Celsus, lib. iii. c. ’I 8 ). * 
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tuxbed with its noise ; but tliis, so far from inducing sleep, prevented it altogether ; and 
it did not take place till the mill was set a-going again^” 

d. Harmonious and melodious sounds inAuence the mind chiefly in an indirect manner, 
and excite a sensation of either pleasure or pain, according to the nature of the ideas they 
are aS.^ociated with, or the feelings -wliich they suggest (see Music). 

4v Vision. — O n tliis sense, as on hearing, remedial impressions act either 
directly or indirectly. ^ * 

a. Strong light operates as a mental excitant, and checks sleep. In bright solar light 
we feel more acl-ivc, cheerful, and happy ; whcrcjis obseiirity and darkness give rise to a 
gloomy and dlipressed condition of minli : hence;, insolation* in the o])en air is eiiiployed as 
a mental siiinulns in melancholy, lowness of spirits, and despondency. 

fi. Diflertait coloured lights exiircisc; (liir(;r(;nt (;ff(;cts on the mind. Thus, certain tints 
are p()[)ularly called elu;erful or lively, while; others arc tcimcd sombre. Eloiiec, in the 
treatment of insanity, the colour both of the paf ient’s chamber, and of tin; works of art 
w'Meh surround it, is not und(;s(;rving of att-ention. Feucht(*rslcben suggests the use, in 
these* eases, of eoloured glass for windows and spectacles. 

y. Sleej) is juomoted by “the sight e)f any thing waving ; as of a fie;ld of standing corn, 
e:)r e)f the lianei drawn up and down l)e;fe)vc the face by a inesineriser, attraciting attention 
mneh more than an object at rest‘d.” 

b. Darkness, especially when accompanied with silciiec, has a calming and depressing 
inflnenee;, and disposes to sle(;p. Hence it is cneployed in cases of great vascular or 
mental e;:jcitcmeiit. of the brain, and where we dcsii’e to produce sleep, in some instaiu^es 
it excit.es gr(;at terror. 

€. Fixing the eyes steadily on a single ohjoct, as a candle, or a hole in t.hc wall, will 
somctinics induce sleep. 

5. Touch. — O f the therapeutical uses made of this sense, the following are 
a few illustrations : — 

a. Gentle frictimv'* with the fingers on some part of the body disposes to sleep. Its 
soothing an/l lullmg elfeidis 1 have re.peatcdly experienced when suflering from scivero 
headache. “ 1 know a lady,” says Dr. Elliotsou'S “ who often remains awake, iu spite of 
every thing, till her husband very gently mbs her foot.” 

/y. “ A coinbinat ion is still mon; effective ; whence, experience has taught nurses t o 
rock, and otlu\^,wisc agitate infants, while they hum them to slecp^.” 

y. Freedom from pain and uneasiness of aiiy kind favours sleep. 

h. In some soporose affections, as poisoning by opium, apojffexy, &o. remedies are 
resorted to which, by exciting the sensioility of the body, are calculated to rouse the 
patient, and pnivcnt sleep. Various methods of causing pain have been devised : one of 
the oldest is nrtication, or hagcUatioii by a biincli of nettles {Urtica dioica). This prac- 
tice us mentioned by Celsns®. 

€. Pectmation, or combing the hair, disposes to sleep, and is often resorted to for this 
purpose. 

vjf^^Tsliing is used to allay cutaneous irrit,ation, and occasionally to j)rovoke slc(;{). 

T}. Kubhiiig, and various othe.r kinds of manipulation, are employed as soothing means. 
Dry rubbing is very sendccable iu oedema of the limbs. 

6. Titillalion hhs been suggested and used by Mr. Wardrop^ as a remedy for ])araJysis 
(of sensation?). The mode, adopted was to pass a fcatlier lightly across tlic palm of the 
hand, three or four times daily, until laughter vras occasioned. 


* Dr. Robert Maciiish’s FhilosojpJfy of Sfeep, p. »S2: Glasg. 1830. 

2 Dr. Elliotson*s Human Fhjsiology, p. 608, 5th edit. 1840. 

3 Hie friction above referred to sliould be very light and gentle. Strong or violent fricjtion by 
the hand or horse-hair gloves is used for other purposes ; as, for allaying itching and irritation of 
skin, and promoting cutaneous dreulation. Dinnefoid's “ 'Patent improved Electrical Horse->hair 
limovafors** are, for these purposes, a gi’eat improvement over the ordinary horse-hair gloves. — On 
the ‘subject of friction as a remedial agent, the student may consult Celsus, lib. ii. c. 14. 

* Op. cit. p. 609. 

Ibid. 

« Lib. iii. c. 2. 

1 Edinh. Med. and Surg. Joufn. VQ^. viii. p. 197. 
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has been abeady stated that monotonous impressions pn 
the organa of hearing, seeing, or feeling, are great, provocatives otVsleep. This 
is the principle of the “ method of procuring sound md refreshing slumber 
at will” recommended by the late Mr. Gardner, who called himself tlie 
hi/jinoloj/M. His method was for some time kept secret, and was lirst made 
public by Hr. Binns*# It is as follows : — 

Let tlic patient “ turn en liis right side, place bis head comfortably on the pillow, so 
that it exactly oceufiies th(‘. angle a line drawn from the head to the shoulder would form, 
and tlifU, slightly closing his lips, take rather a full inspii’ation, breathing as much as he 
possibly can through the nostrils. This, however, is not absolutely necessai’y, as some 
persons breathe alw'ays through their mouths durnig sleep, and rest as sound as tliose wlio 
do not. Having taken a full inspiration, the lungs are tnen to be left to their own aetioii ; 
tliat is, the res]>iration is neither to be accelerated nor retarded too iriucb ; but a very full 
ins])iratiori must l)e taken. The ai-tention must now be fixed u[)on the action in ^hich 
tlie patient is engaged, ilc must depict to himself that he sees the breath passing from 
liis nosl-rils in a continuous str(‘.am, and tint very instant he brings his mind to conceive 
this a])art from all other id(‘-a.s,” he sleeps. “The instant the mind is brought to the oon- 
tcm[)lation of a single sensation, tliat instant the simsorium abdicates the throne*, and the 
liypiiotic faculty steeps it in oblivion.” 


2. INTERNAL AEFECTIONS OE THE MIND. 

This division of mental ailections includCvS fealinafs and the intellect, 

1. TiiE Feeltisgs. 

Under tlie denomination of or affective faculties are included 
what the phrenologists denominate propenHiUeH and sentiments. 

The therapeutical regulation of the feelings or passions is principally 
resorted to in nervous and mental disorders ; and consists in the reiiression 
or encouragement of particular feelings according to the cir^jumstanctis of 
c^ech case. One insane/^ observes l)r. Spurzheim^, will behave well by 
veneration ; another by fear ; a third will be guided by love of ajiprobation^ 
often by attention paid to liis self-esteem ; many, by gentle manners and kind- 
ness ; melancholic, anxious, and fearful patients, % the greatest mildness/^ 
The same author further observes, every object wliich may excite the denfiged 
feelings must be removed. Tliis is tlie case with religious insanity, in priile, 
in melancholy, and in any other feeling. ‘How injudicious is it, thcnjlii^^, To 
give books to persons insane from religion, or to let them hear sermons, 
which nourish their disorders; or to keep with melancliolics_ a coiivtirsatiou 
on tlie subject of their despondency." 

is a mildly stimulating or tonic passion, which may be beneficially employed in 
most cases, and which proves injurious in few, if any. Most patients receive, witli satis- 
bictioii and heiiefit, assurances from their medical attendant of the prospect of ivcovoij. 
l^iven in diseas^ of a mortal character, life may be sometimes prolonged by conceding 
from tlie sufferer the fatal nature of his malady®. 


2d^ h/* Steqy; or pie Art of procuring sound and nf resiling Slmnber at Will^ p. 43(3, 

Observatimis on the Deranged Mamfestatio ns of the Mind, or Insanity,, Loud. 1817- 
For some judicious reniaiks, by Sir H. Halford, on the duty of the^physiciaii, in withholding 
from, or communicating to a patient, the probable issue of a dkease displaying mortal symptoms, see 
Lotidmi Medical Gazette, vol. vii. p. 602. I fully agree ^l(h the late lcai*ncd President of the 
f ollcgc of Pliyaicians, that th^ first duty of the physician is, ‘‘tofifotract the life of hf ^»cnt by 
all practicable means.” ‘ ^ 



0 


PSYCHICAL EEMEDIES.^Intellect. 


Fallh in tlio beneficial agcMicy ol* the remedies employed,' and confidence in the skill of 
the medical ati(aKlant, an? iinj)ortant adjnyaitts in the treatment oi most diseases. To 
them both physician ajid cm])n*ic owe paH ol* their success; and it is, therefore, the duty 
of tli(i nracli’tioncT to c?iieourago these feelings in his ])atieiit by every legitimate and 
honourable mcjans. 

The iuthiencc of the hiuujmaUon on disease has loTig been known, mid is a fmitful 
source of hillacy iu tli(;ra])c*utics. Extraonliaary cures have frc(]gmntly been ascribed to 
iiKirt and useless means, when, in fact, they were referable to the iulluencc of the 
imagination b 

Fear is a do})ressing and debilitating passion, of whose power ove?r disease t|ie prae- 
titioma* has sometimes availed himst?lf. Thus Hoerlimive prevented the recurrence of 
epileptic attaeks (brought on by a ])erson falling down in a lit in the sight of the hospital 
j)at:ientsj, l)y directing a red-1 lol' iron to be applied to the person who should next be 
all eel ed*. 

Jloiiwi^alfrom homo, or sejiaration of the insane from their families and society, is an 
iiujjorlant jig(;nt in the iiiiatment of lujiatics, and the iiitliKMiee of w^liieli is referable 
e.hielly to t,h(‘ Icdings and passions. It* is euleulated to act beneficially, by withdrawing 
tin? jiatient, from llu? iiilliicnce of domestic cirehmstanees ealeulated to add to, or at least 
io k(M'[) n[), tli(? morbid condition, and by jm^senting new objects to liis view% wliich am'st 
his attention, and (‘xeitt? new trains of ichvisb ‘‘Persons insane ])y pride,” observes Dr. 
Sjinr/iu'ini, “an? S(?ldom enrc'd in tin? bosom of their family, where they are accustomed to 
command.” In this case removal is desirable; so fdso, in madness from misanthropy, 
j('{iloiisv, halr(‘d, or malice, removal is absolutely noecssary. There are eases, bowmver, 
when? st'paralion is objc'ctionabh? ; as wh(?r(? the intellect is not mueli disordered, and the 
atlaehnnmi. of the patient to his rela1iv(‘s is very strong. 

Th(?n? (?an he no doubt tlnit the injurious ctrccts of coercion err redraint, formerly 
eonsid(?n?d (?ssent ial to the sueeessM treatment of insanity, are eluctly rcrerable to the 
injnn?(l le.eliugs'^. 

Th(‘ stale of tlu? sc.n((fl frcHnf/s tVofjuently demands the attention of the ])hysieian. 
.iMai'iiag(? is sometimes n.*(?Oiiiinciidcd to remove tin? temptation to solitary vice; and, in 
(‘pi l(‘ptie, {ui(Uiypoe,hoiuhiacal cases, I liavc? witnessed its l)eu(?fi(?ial oirects. Tliere arc 
Cc^ii?s, however, where it may prove injurious, as in diseases of the heart. * 

2. The In'jt.llect. 

Under this head are incliidc'd both the perceptive and reflective facidticsy 
wliieli, as well as the feelings, may be frequently and advantageously influenced 
for therapeutical purposes. 

The intlm?ue(? of made is referable to this li(?;ul. It has be{?u employed iu the treatment 
of diliises (^(?speeialJy those of the mind) fronA" v(?ry remoti? times^. The most ancient 
notice; of its remedial us(? occurs in the Ihblo'’, where the sacred historian tolls us that 
l>.ivi(P cured the mehineholy of ISaid by it. This ha})peiied more than a thousand 
^/ears uefTm; Christ. The aiicieiit Greeks also had rc(^ourse to music in medicine, tliougli 
llippocr^^t-os mak(?s no immtion of it. It woidd appear to be principally adapted for tlu; 
(?li(?f of the iiu?lamh()iic form of insanity, hut its bcnclicijil effects arc vciy transitory, and 
aA'c b(?en greatly (Exaggerated. EscpiiroF tri(?d it at Chareiitoii in. every way, and under 

^ S(;e Dr. Ilaygartirs Of iJu' Tmapnathm as a Cause and a Care of Disorders of the Body, exem- 
plified by fictitious Tractors and epidemical ConvnJsious, in tin; Tjotidon Medical Review, vol. iii. 
p. 28, 1800, also, Dr. Lind’s Trealiee on the Scurvy, p. 343 ct sqq. and p. 535, 3^d cd. 1773. 

^ Sc?(; Dr. Wni. Falconer’s Diss<?rtaiioa on the Injtaencc of the Fassions upon Disorders of the 
Body, p. 100, 2d ed. Loud. 1701. 

^ On this subject consult Esquirol, Des Maladies Montales, t. ii. p. 743, Paris, 1838. Also, 
Prichard’s Treatise on Insanity, ; and Dr. ConoUy On, Advantaym and Dmidvantayes of Removal 
of the Fatieut from Rome, in the Lancet for April 251h, 1846. 

^ *i*\)r ail ae(?ount of tlu; non-restraint system pursued at Jlanwejl, sec Dr. Conolly’s Lectures in 
the Lancet of Nov. 1, 184«>. In cases of great xdolence, seclusion in a padded room is substituted 
for bodily eoer(?ion. j 

^ F. A. Steinbeck, Diss. Inaug. de'Musiccs atipiie Foesos, Berol. 1826. 

® 1 Samuel, xvi. 15 — 23. v 

7 Des Malndies MeniaJes, t. ii. p. 538, Paris, 1838. 
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th.c most favoumble circumstances, but with little sncoess. Sometimes,” he reports, 
“ it reuderec\ Uic patients furious, often it a]>pcared to divert them ; but^l cannot aillnn; 
that it eontri))ut(Hi to tJicir recovery. To the coiivaieseciit, however, it ])rov(‘d advan.- 
ta^’eons.” A more rec(mt writer ([)r. Coiiolly) also (d)S(aTesh that “litt](^ regard is pro- 
bahl^y due to music as a nmiedial means, its (dfeets being usually only t emporary. Viohmt 
patients often beeojmi silent., mid then moved 16 weeping, when tiic piano is ])lay(‘d to 
them.” As, in the erapeutical employment of miisie in insanity, our objeet. is to eroate 
agj'cealj](‘. emotions, by reealling the bapfiy evmits of hy-gono times, and by n'slonng old 
assoi'iations and tra.ins of thonglit., ])arti(‘.ular attention slionld be i)aid to adajd the eha- 
rai'ter of the innsi(^ to th(‘ ])('.eulinrilies of eacli ease ; for it is obvious that what may prove 
beiielfeial to one patient may be injuiions t,o aiiotber. 

lifKJtsauhif), with nervous, hy]K)choiidriaea,l, amliusam* patiimis, rarely proves servieiuihle. 
Tliis arises chi(‘.lly, jieihaps, IVom the circomstanee that t he malady in these cases is more 
frequently seated in tlu^ feelings t han hi the unde.rstauding; and whenwi-r strong feelings 
arc derangi'd, litth*. effect, is to be expecte.d from reasoning. In many iiistanees itiis abso- 
lulely injurious, ‘‘by exciting irritation in tlie mind of tlic sud’m-er, who thinks his eoun- 
S(;llors arc eitlier unfeeling or increduloiis towards bis eonqilaints^” 


PART Il.-PIIYSICAL BUT IMPONDERABLE 
REMEDIES. 

( lion Cilia phtfsica . ) 

Tn tills jiart ive have to consider Light, Heat, Electricity, and Magnetism 
as remedial agents. 

1. LUX.— LIGHT. 

[f/amcni) . 

IhtopETiTiES OF SoLAii LiGifT. — Solai* light possesses several distinct 
projiei’tics or qualities; it illuminates bodies; it raises ilieir Tcinp('ra.tiire ; it 
riicfds in them vjirious chemical changes ; and, on some, it confers I, he faculty 
of being sell-luminous or jihosphorcscent. 

To account for l lu'se properties, the corpmcnlnr h/pothcHh assumes th(‘. existence of as 
many kinds of iiujainderable mat.ler a.s there arc' classes of properties. Thus tlu'.^luini- 
ualiug (juality is a,s(a’ib(ui to an im])onder{i^)le tenued light, the cjiloritic pr()])oii.y toWoric, 
tlie (heniieal property to til lioiiieitv'^, and tln^ ])]ios])hor()g(mie property to an imponde.rabJc 
which has not hitherto revived a name'*. But the midulalanf hfpotlicm exjde^jiji^je f^hc- 
iiuiucua by as.suming the, existence of one imponderable or (‘tlierial medimn, to tlu; mecha- 
nical act ion of wdiosc vibrat ions or undulations on the atoms of matter all t hes(‘,t})ropcrtios 
of solar light are ascribed; the difftTciiees in tlie effects of tliisi^ietion (lo])eiidiiig on 
dlU’ereuecis in tin', frequency of the nndulat.ions. Of the undulations which excite tlie 
sensation of colour, the shortest, and most frcqiKnit are assumed to produce; the sensation 
ot \ iolet. ; while tin; longest and least frequent' gi\ e rise; to tlie sensation of red. Tiu' great est 
chemical effects are snp])osed to r<;sult from umlulatious -wliieh arc more frequ(;nt, but 
shorter, than those winch give rise to the greatest calorific (.‘ffeets. Lastly, the plios])ho- 
resceucc; is sujjioscd to arise from tin; nciit-ralisation of the two eleetri(;it i(;s which arc 


* The. Tie'imTt of the Teddent^Thy St Cl (W of (he [Ian treM Ltmadc, Asylum, presented io the Court 
if Quarter Sessions for Middlesex, at (he Middlesex Sessions, 1840. 

Change (f Air, or the Tursnil of lleallh and lleerealion, illnslratiny (he henejicial wflumnee of 
hoddy exercise, change of scene, pure air, and (emporartf relaxation, sieicness and in health, by 

James Johnson, M.l). 4th ed. 18138. ^ . 

Tdhometiy, tVorn. Tithonffs, a beaiitiful youth with whjn Aurora fell iu love ! (Draper, Land 
Mdmh. and lltUtt. Phil. Mag^Vi^. xxi. 1842). 

Draper, op. eit. vol. xxv. *1844. 
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separated from each other by tlie mechanical action of the undulations on the atoms of the 
phosphorescent jpodyb 

Physioix)gical Effects. — In the organised world, light performs impor- 
tant functions, and acts as a vivifying or vital stimulus 2. This physiological 
property may be a primary or secondary quality of light ; that is> it may be 
an influence distinct in its nature from any of the physied^properties already 
alluded to, or it may be a consequence of them. 

Morning light is popularly believed to exercise a more beneficial influence 
on the nutrition of animals and plants than afternoon light. If this nStion 
be well founded, it lends support to the opinion that the physiological effects 
of light are connected with the chemical influence of this agent; for, in 
photographical experiments, it is usually found that the rays of the morning 
sim are more effective than those of the afternoon sun. 

Light promol os the nutritive processes^ of vegetables, and is the cause of 
the green colour of plants. That curious phenomenon denominated the 
deep of plants is supposed to be connected with the absence of light. A 
morbid condition, called etiolation, or hlanching, is observed in vegetables 
which grow in obscure places®. 

On animals, light operates in a two-fold manner : it promotes their develop- 
ment and nutrition, and it acts as a specific stimulus to the eye, as the organ 
of vision^. 

f Privation of light disposes to inactivity and sleep. Edwards found 
that it retarded or prevented the hatching of the ova of frogs. The 
disease, called Amentia or Hypwmia in man, is analogous to the condition 
termed etiolation in vegetables ; and, like the latter, is sometimes referable 
to \leprivation of light, combined, however, with other deleterious causes®. 

Amaurosis (retinitis ?) occasionally results from the exposure of the eye to 
strong light, yhe effect of the sun-stroke {coup de soldi, or ictus Solaris), 
in inducing inflammation of the brain, may be, in part, perhaps, owing to the 
influence of the light of the solar rays. 

Uses. — In maladies characterised by imperfect nutrition and sanguification, 
as scrofula, rickets, and ansemia, and in weakly subjects with oedematous limbs, 
&c. ^e exposure to solar light is sometimes attended with very happy effects. 
Open and elevated situations probably owe part of their healthy qualities to 

^ ^ ^ 

' E. Bccqiicrcl On the ConetUution of thh Sol^ir Spectrum. In Taylor’s Scientific Memoirs, vol. 
iii. 1843. * 

^ The phrase vimfyki^ or vital stimuli is used to designate those external conditions necessary to 
the maintenance of life in organised beings ; such as heat, air, water, and nutriment. They are to 
be distinguished from the alterative or medicinal stimuli, which, wMe they cause temporary excite- 
ment, ultimately exhaust (see Muller’s Mements of ’Physiology, by lialy, vol. i. pp. 28 and 57). 

® For details respecting the influence of light on vegetation, consuit J. C. Ebcrmaicr, Vereuch 
ei,ner GescMehte des lAchtes, Osnabriick, 1799 ; Landgrebe, JJeher das Licht, vorzmsweise uber die 
chemmhen mul phymlogisohen Wirkungen desselbm, p. 187, Marburg, 1834 ; R. Runt, Researches 
on Light, Lond. 1844 ; Gardner (of America), Lohd. Bdinb. and Publ. Phil. Mag. vol. xxiv. 1844. 
Also, De CandoJle, Physiologie vegetdle, t. iii. p. 1069, Paris, 1882. — Stoi-k, in his Allgem, Pathol. 
p. 211, Leipzig, 1888, gives a complete account of the ^Jjterature of this subject. 

^ On the influence of light on animalSi see J. C. Ebermaier, op. supra cit. ,- E. Horn, JJeber die 
'IVirJMngen des lAchts auf den lebenden wenschlichm Korper, Konigaberg, 1799 ; Landgrebe, op. 
supra dt. p. 870; and W.^. Edwards, Be V Influence des Agens physiques sur la Vie, p. 394, 
Paris, 1824. j 

® Sec the case of the workmen emjn^ed in a French coal-mine, d'^ailed in the Bictionnaire de 
Mededne, art. AnJmie ; and M. Andral’s Treatise on Pathological lAnatomy, translated by Drs. 
I’uwnscndcawdtWcsl, vol. i. p. 97. * 
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their portion with regard to it. The observations of Dr. Edwards^ 
on the influence of light in promoting the perfect development of aniinala^ 
led him to conclude, that in climates where nudity is not incompatible witli 
health, exposure of the whole* surface of the body to light is favourable to the 
regular conformation of the body ; and he has, therefore, suggested insolation 
in the open air *8 a means cdculated to restore healthy conformation in 
scrofulous children whose deviations of form are not incurable ^ 

1. Darkness, 

In all diseases of the eye attended with local vascular or nervous excite- 
ment, in inflammatory conditions of the brain, in fever, and in mental irritation, 
whether attended or not with vascular excitement, the stimulus of ligh^proves 
injurious, and, in such cases, darkness of the chamber should be enjoined. 
After parturition, severe wounds, and surgical operations, and in all inflam- 
matory conditions, exclusion of strong light contributes to „the well-doing of 
the patient. Lastly, darkness is employed to promote sleeps. In most cases 
where obscurity is indicated, rest and quietude should be enjoined. 

2. Dioj)tric Instruments. 

When vision is imperfect from defect of focal distance, i. e, from some 
defect of the image-forming parts of the eye, the remedy consists in the use^, 
of dioptric or refracting instruments ; spectacles). In myopyi 

(i. c. short- or near-sightedness), double concave lenses are usually em- 
ployed to counteract the over refractive power of the humors; while, in 
presbyopia {long- or far-sightedness), convex lenses or magnifiers are 
generally used to obviate the diminished refractive power of the humouts of 
the eye^. These arc generally double convex glasses ; but, for couched eyes, 
plano-convex glasses ai’e frequently employed, in order to g^ve a larger field 
of vision. 

Lenses, for the above purposes, are commonly made either of flint-glass or 
of Brazilian quartz^. The latter, called pebble, has the advantage of greafer 
hardness, and it is not, therefore, so readily broken or scratched®. The 
diathermancy of quartz is about the same as that of mirror-glass®. 


^ Op. supra cii. p. 401, 

^ See p. 4. 

® In opticians’ shops two trial boxes, or frames of sights arc kept ; the one conipriscj^thc raii^;c of 
double convex, tlie other of the double concave lenses. These are used for frying myopic or pres- 
byopic eyes. . 

^ Uuartz presents some remarkable optical phenomena. It possesses the property of double 
refraction in the direction of its axis. In this it differs £rom every other known uniaxial crystal. 
Moreover, when a plane-polarised ray is transmitted through a prism of quartz, the two pencils, into 
which the niy is divided, are, at their emergence, elliptically polarised (Airy, in The Transactions oj 
the Cawbridga^hilosophieal Society, vol. iv. 1838), 

® Lenses made of amber are readily scratched, and soon lose their polish. 

® Melloni, Taylor* s Scientific Memoirs^ vol. i. p. 1. The transcalency or diathcnnaiujy of several 
transparent solids is as follows ; — 


Of 100 rays of heat proceeding from tHe flame of an Argand lamp, there were transmitted by 


Hays trani^mitUd. 

Miiror glas^ 62 

13 

62 I ^lilphate of copper (diaphanous) 0 

ta Melloni ascertained the relative*diathermaucy of flint-glass, mirror 
tplate) glass, and crown-glass, to be respectively 65, 62, liufl 40. 


Hays transmitted. 

Rock salt ; ; . 92 

Iceland spar 62 

Quartz 
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^Occasionrfiy lenses of other forms than those above enumerated are employed ; but the 
cgily one deserving of special notice is the periscopie or menkms (concavo-convex) lens, 
recommended by Dr. WoUaslon^, for enlarging the field of vision®. 


Double Convex Lenses, for 
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8. Chromatic Instruments, 

In some afifectioiis of the eye (popularly known as tveahness of sight), 
coldlired glasses are employed, with occasional relief, to diminish the intensity 
of light. Those with a neutral or gray tint (or twilight tinge), recommended 
by Mr. Mayo^, prove the most agreeable to the eye. 

White light is most fatiguing and hurtful to the e/e^. The ^scase called snow- 
blindness, which sometimes results from the long contemplation of a country covered 
with snow, is probably retinitis®. 

Doth red and yellow^ light are injurious to the eye. To tlie excess of the yellow and 
red rays in common artificial light, may be in part ascribed the baneful influenee of tliis 
light uf causing impaired vision. Two niodes of preventing its ill effects have been sug- 
gested ; viz. the addition, by reflection, of the blue rays that are deficient (as by the use 
of* cdnifj^|yj;ie shades or reflectors around the ttanm) ; or the subtraction, by absori)tion, 
of f.he red of yellow rays that are in excess (as by passing the light tiirougfi blue glass, 
or some other transparent medium of a blue tint®). 


1 Nkhohon^s Journal^. vii. and viii. 

2 For fuHher information res{ji|^cting spe^ctacles, consult Maokenzio’s PraMical Treatise on diseases 

of the Eye, pp. 784 and 1840; Kitchener’s Economy of the Eyes, Fart 1 — 

Spectacles, 2(1 edit. Lond. 1826; ’“^i^Cox’s Spectacle Secrets, Lund. 1838. 

A cotKjavc glass of a given number focus jg considered be equivalent to a convex 

(glass of tlic same number of hiclies locus \m because, when superposed, the refraction of^ibc one exactly 
neutralises that of the other. Jr 

^ The Etdtosophy (f Living, Lond. ^38. 

® The intense light caused by the igjiition of charcoal jnd the combustion of metals . effected by 
the voltaic battery constructed by ymx. Grove’ has produced on myself, as well as on some 
friendsf temporary hliudness. The feymptoms (which lasted two days in my case) were those of 
retinitis, with profuse lachryMiaiioii. j 

® Mackeuzic, op. supra cif. p, 50y _^cnophon {Ana-bosk, lib. iv.) speaks of snow-^ndness. 

t Henc^e, amber lenses, as well ax amntr-coloured glass lenses, arc owectionable. 

® See Dr. dames Hunter's work, influence of Artiflcial Mg him coming kspmred Vision, 

Edinburgh, 






11 


i BI’feots of Hjsat on thb Animal Bopy. 

atid lights are touch less injurious than either red or yellow. 
Spectacles of these colours have been made for the use of those suftering^with sensitive 
eyes ; but they are inferior to the neutral tmt before mentionedi since, attS* their removal 
from the eyes, every object sometimes presents for a short period cotopjementary tints; 
shewing that these colours have fatigued the retinse. 

All dark-coloured glasses, however, and especially black crape spectacles, are objection- 
able, on account of thfir neater power of absorbing and radiating caloric, by which they 
prove heating to the eyes . ■ . * 

2. CALOR.— HEAT. 

Physiological Effects. — All living beings, but especially me animals 
denominated warm-blooded^ generate heat. To all a certain temperature 
(which differs in different in^viduals) is essential to the maintenance o^life ; 
and hence caloric or heat is a vital stimulus 2 . Increased beyond a certain 
degree, it ceases to be vivifying : it may cause inflammation or apoplexy ; it 
may exhaust by its prolonged stimulant operation / or, when its aetioii is very 
violent,* it may decompose the organised tissues by its chemical influence. 

The effects of caloric on living beings are tlmeefold, viz. : — 

1 . Physical; including expansion or dilatai‘m% fluidity^ and augmented temperature. 

2. Chkmtcal ; ooinprising inerea^ed tendency to changes of composition and decomposition. 

a. Dynamical, Physiological, or Vital; comprehending all changes in the condition of the 
vital properties prodiuied by heat. These changes are of two kinds, 

a. Priwary ; exaltation, excitement, • or augmentation, of vital action. 

/3. Secondetry ; exhaustion, or diminution, of vital action. 

a. On Ver/etables. — A certain de^ee of heat promotes all the vital pro- 

cesses of plants. It accelerates germiiiation, the growth and development of 
%11 vegetable organs, inflorescence, fecundation, and the ripening of the frifit; 
and it quickens the movements of parts susceptible of motion. Too elevated 
a temperature, accompanied with dryness, deranges the health of plants 
and an intense heat decomposes the vegetable tissues. * 

b. On Man and other Animats^, — A certain degree of external heat 
(different in different beings) promotes the vital manifcvstations of animals, and 
hence we denominate it an excitant or stimulant. Its prolonged operation, 
however, is followed by debility and exhaustion proportionate to the previous 
excitcnieut, 

a. Effects of heat applied topically. — The effects of topical he|t are, 
first, a sensation of warmth, redness, turgesceiice, and a slight augtSehtation 
of temperature of the part heated. The diameters of the minute# capillary 
vessels expand under the influence of cdoric, and thus the red blood-disks 
arc enabled to enter tubes which were previously impervious to them. The 
augmented volume of the part arisCvS, therefore, in a great measure from the 
presence of an increased quantity of blood ; but in part also from the physical 


^ Melloni {op. supra dti) ascertained the diathermanous properties of coloured glasses to be as follows : * 
Of ICO incident rays, there are transmitted by 


Coloured glass. Ma-ys travmmMed. 

Deep violet 63 

Vivid red 47 

Clear blue ............ 42 


Coloured glass, ’ .Mays transmitted. 

Bright yellow 84 ^ 

Mineral green 23 

Vcy deep blue 19 


See foot-note at p. 8. 

Be Candolle, Phgsiologi^ Vigetale, t. iii. p. 1098. , « 

See Stark’s Aljyem. Pathol. S. 226 and 1170, Leipzig, •1839, for the literatnre ofihi s subject. 



12 PHYSICAL BUT IMPONDEEABLE 'REMEDIES.— Heat. 

dilatation of the solids and fluids caused by their augmented temperature. 

, The living tiesues become more relaxed^ soft, and flexible, under the influence 
of a moderate heat, and^dmit of a more rapid transpiration. 

• viStettt degree ‘of hbat causes fei^ming pain, redness, and vesication. 

A still more intense heat destroys vitality and 'Organisation. , Whenever a 
large portion of the surface of the bcfly fe’^troyed (as in burns and scalds), 
JmHj^onstitutioh^^disturbance, or even death, results from the shock given 
^BWlwKtevbfw^stcW. Acute ulceration of the duodenum is not an in- 
frequent cause of death in cases of severe burns ^ 

/I. JiJj/ecis of heat applied to the ivhole body . — If the whole body be 
subjected to an elevated temperature, not incompatible with prolonged life, 
its eflects are manifested first in the vascular system, and in tlie organs con- 
nectwi therewith. The superficial vessels enlarge ; the skin becomes redder ; 
and the pulse quicker and fuller: respiration is more frequent; the animal 
Ijcat is augmented; and the expired air is hotter, and more loaded with 
vapour. 

Jnerensod exluilaiion (first of insensible and vaporous matter, then of visible 
and liquid sweiit) and auginenind secretion of the perqfliery soon succeed. 
The ra])id conversion of a liquid into an aeriform fluid (insensible ])(a‘spirati on) 
is attemded with the production of cold ; and thus animals ai’e enaJiled to 
count^eract externd heat, and to maintain neiirly their original temperature, 
u hen exposed to a temperature considerably higher than that of tlioir own 
bodies, by the increased perspiration wliieh tliey suffer* under these circum- 
stances. The determination of the surface, and the increased transpiration 
and secretioi\,of the skin, are attended with a contemporaneous diminution of 
activity in some of the internal organs. Thus, the secretion^ of the kidneys 
mid of the mucous membranes are diminished in consequence of tlie increased 
sc'cretion and exhalation of the skin. 

Tlic iHut iially-antugoniEmw influence of dc'temiinations of blood tO different parts — as 
well us of the secretions of dilferent tissues — ^is a circumstance the, knowledge) of wliicli is 
of great practical value in therapeutics*. 

The augmented secretion of bile, and the tendency to hepatic diseases, so 
commonly observed in Europeans when they become residents in warm climates, 
are other effects of the continued operation of heat on th^, body 3. 

aided by inactivity and excess of food, is caj)ablc of inducing he];)at-ic disease, 
is well shown in the cjise of the goose. The celebrated imlh de foies gras^ prc])arcd at 
Strasbnrg»and Metz, are made from the artificially enlarged livers of geese. The birds 
arc shut up iu coops^ withiu heated rooms, and arc frequently crammed with food. 

Ilelaxation of the living tissues is another consequence of the employment 
of moderate heat. This effect, which is best observed when, moisture is 
conjoined with caloric, commences first in the part to which heat is applied : 
and, when the whole surface of the body lias been subjected to kii increased 
t(‘mperature, its relaxing influence so5n extends to internal parts ; hence arise 
atony, diminution of muscular power, a feeling of languor or fatigue, and an 
indispefcition to corporal exertion. 

* See Mr.^ Curling’s cases^in tlic Med. Chit. Trans, vol. xxv. p. 260. 

* See sonic valuable remarks on theji“ antagoitisni'* of the secretmiis, in Muller’s Elments of 

hy Dr. Baly, vol. i. p. 47^%* f 

biehig {An 'imai Chemistry, ppr 23 and 24, Loud. 1842) regardi hepatic disciAa as diseases 

arising f>jitf»y\\ce6s of carbon.” 
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The primary efl’ect of moderate heat on the nervous system is excitation ; 
the secondary effect,, exhaustion. In the first instance sensibility is agreeably 
promoted, the potion of the voluntary muscles assisted^ and tl!e intellect 
somewhat exalted. But to these effects succeed languor, relaxation, listless- 
ness, indisposition to corporal and mental labour, and tendency to sleep. 

The lan^ior, indolcnc^ and relaxed fibres,^ so commonly obscr\^ed in the inhabitants of 
tropical climates, dre prdoably to be asciibed in a great measure to the exhausting and 
(uiervating influence of external beat. ^ 

Las%, tlie prevailing maladies of hot climates may be referred to as farther 
illustrations of the effect of continued heat on the body. Fevers, diarrhoea, 
dysentery, cholera, and liver diseases, may be regarded as the special maladies 
of the burning equatorial regions. 

The exhaustion which follows the excitation caused by heat and o^ier 
stimuli, would seem, to use the words of MiiUer^, to show that the organic 
force is consumed, as it w'ere, by the exercise of the functions/^ and, to 
employ a simile of Dr. Priestley 2 , we may say, that as -a candle bums out 
much faster in oxygen gas than in air, so we may be said to live out too fast 
when under the exciting influence of an elevated temperature. 

Uses. — As a remedial agent, heat serves several im])ortant purposes. It 
is employed — 

1st. To produce local or general excitation of the nervous and vascular 
systems. 

a. To restore the circulation and temperature to tlibir natural st-Jindard. Kramplfifi , — < 
Bottles of hot water to tlie feet in coldness of the extremities ; wann or hot baths in 
as[>hyxia from drowning, in collapse from cholera, fevers, &o. ; warm baths, or exposure 
to tlie rays of a common fire, in old paralytic cases with feeble circulation and cold 
extremities. • 

h. To fxpialisc the distribution of blood, and thereby to check a ])reternatural aflliix To 
other organs. Examples. — ^Warm applications to the feet to relieve determinations of 
blood to the brain; wai’in baths in some internal diseases attended with coldness of sur- 
face, or wliicli apiicar to be connected ^yith the disappearance of a eutafleous eruption ; 
warm baths and lomentatfons in gastritis, enteritis, cystitis, and nejiliritis. • 

2udly. To re-establish or augment secretion and exhalation. ^ 

a. To promote diaphoresis. Exo/mples. — ^Warmth to the skin to promote tlie ojxsrat ion 
of sudoriiic medicines ; wann baths and warn clothing in diabetes relievo the dry and 
nuperspirablc state of skiii, and check the excessive secretion of urim) ; they are also 
impoitaiit, remedial agents in granular diselise of the kidney; warm vapour and water 
baths in colds, rheumatic affections, scaly diseases, &o. 
h. To promote menstruation. Example. — ^Warm baths in araenorrhoea. 
e. To promote exhalation and secretion from the air-passages. ^ilialation 

of wann aqueous vapour in irritable conditions of the air-passages. • 

3rdly. To relax tense, rigid, or spasmodically-contracted tissues. 
a. To reduce the eoiitractile power and tension of muscular and other tissues, and 
f hereby to favour the reduction of dislocations and hemice. Example. — Warm baths pre- 
vious to the al^empted reduction of old dislocations and of strangulated horiiitc. 

h. To softeu. tissues wMoh are pretematurally rigid. Example. — The warm bath, with 
shampooing, in rheumatic stiffness and rigidityf 
0 . To relax spasm. Examples. — ^W arm baths and fomentations in tetanus, colic, passage 
of urinary or biliary calculi, spasmodic retention of urine, &c. 

4thly. To sooth and alleviate pain, whether inflammatory, spasmodic, or 
neuralgic. 

^ Op. cit. vol. i. p. 52. I • ^ 

* ExpmmenU and Ohservmions on different kinds of Jir^ voh ii. p. 169, Binuingharn, 1790. 
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To alleviate inflammatory pain. Examples , — ^Warm water and poultices to burns 
and scalds, to inflamed and supjmratiug parts, ulcers, inflamed piles, &c. They relax 
tissues, and^thereby relieve pain from tension. 

h. To alli^ spasmodic pain. Examples. — Warm baths and fomeiitatioiLS in strangury, 
colic, passage of calculi, &c. 

c. To allay neuralgic pain. Examples, — ^Fomentations in toothache, faceaclie, earache, 
&c. : warn baths in neuralgic dysmenorrhoea, &c. 

Stilly. To promote the termination of inflammation^ and its consequences 
by facilitating certain organic changes. 

a. To promote the resolution of inflammation. Example, — ^Warm fomentations and 
poultices to inflamed parts. 

h. To promote suppuration. Example, — ^Warm fomentations and poultices to boils. 

c. To lurthcr the cscajjo of pus from abscesses. Example. — Poultices to abscesses 
after they have been opened. 

To promote the separation of slouglis. Exampk. — In some forms of gjmgrene 
poultices are useful by promoting the throwing oil* of the slough. 

Gthly. To burn or destroy chemically*. 

a. To destroy })oisonous substances introduced into the living tissues. Example . — ^The 
act ual cautery In bites by rabid animals. 

b. To destroy morbid growtlis. Example. — ^Tlie actual cautery to destroy fungus of 
the antrum. 

e. To stop hemorrhage. Example, — A hot iron applied to the mouth of the wounded 
vessel or vessels. 

d. To produce revulsion or coimter-irritation. Examples, — Steam, boiling water, heated 
metals, moxa, &o. applied to the skin to relieve diseases of internal parts. 

e. open abscesses, close fistulous sores, &c. Exampk, — The act-ual cautery is occa- 
sionally applied in these cases. 

CoNTHAiNDiCATiONS. — The most important circumstances which contra- 
indicate the employment of heat are — 

1. Great vascidar excitement, plethora, aneurism, dilated heart, hemorrhage, &c. 

2. Great relaxation and flabbiness, especially in the superficial organs. 

3. Profuse sQcretiou and exhalation. 

4. Great nervous excitability with little power. 

Methods of augmenting the Tempehatuhe of the Body.— There are 
three modes of promoting or raising the temperature of the body : — 

1. By communicating sensible heat from without, either by the application of heated 
substances to the body, or by the introduction of radiant heat. 

2. By diminishing tne cooling iiifluence of surrounding bodies ; as by the use of clothing 
m^oti-^yibstauces which are bad conductors of caloric. 

3. By augmenting the generation of animal heat within the body ; as by active exercise, 
friction, and the use of medicines or foods which accelerate circulation and respiration. 

Of these three methods, the first is the one which is the special object of 
our present inquuies. 

The communication of heat to the body may be effected either by radiation 
or conduction. Radiant heat may be derived either from the sun, or from 
artificially-heated substances. Conducted heat may be derived from either 
dry or moist substances, and its effects vary somewhat as it comes from the 
one or the other of these sources. 

1. Eadianthcat: — 

a. From the sun {solax heat). 

h. From aftiflcially-hcated substances {artificial radiant heat). 

2. Conducted heat : — t 

a. From dry substances {dry hea^, 

b. From moist subst^ncs {moist heat). 
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Badiakt Heat — Conducted Heat ; — Dm Heat. 

1 . Eadiant Heat. 

1 . Solar Heat. — The ancients^ were well acquainted with tlw) salutary 
influence of solar heat on the human frame/aiid frequently employed it for 

therapeutical purposes. 

Exposure to the solar rays, or, as it is termed, insolation {imolatio, apru 
catioy s(dicatio, may be employed as a stimulant to 

promote circulation and warmth, in the old, debilitated, and paralytic. It is 
also valuable in scrofula and anaemia, and as a restorative after lingering 
and painful maladies. 

Tho li(.‘ad should be carefully guarded from the direct influence of the sun, in order to 
prevent tlic occurrence of tlie mu-stroke^ or ictm solans, before? refe?rrcd to. The skin 
also should be protected, to ]irevent tlic production of erythema or er 5 ^si])elas, which soiue- 
tiines arises from the direct action of the sun on the naJeed skin. 

Faure employed the solar rays, concentrated by a burning glass, to stimu- 
late indolent ulcers, especially those which follow frost-bites. Formerly 
cauterisation was effected in the same way^. 

2. Artificial Eadiant Heat.— Exposure to the rays of a common fire is 
resorted to, as a stimulant and calefacient, in old paralytic and other cases at- 
tended with coldness and blueness of the extremities, and with other symptoms 
of insufficient circulation of the blood. 

The heat radiating from a burning body (as a candle), or ignited iron, is 
sometimes employed as a stimulant to produce rubefaction in the tract of tlie 
vertebral column, in paralytic and neuralgic aflTections of the spinal cord. 

A much more durable impression of heat,^^ observes Muller^, "better than 
moxa or the actual cautery, is produced by holding a burning can^e near to 
the affected part for a long time, so as to produce pain ; by which means all 
the beneficial effect of heat is obtained, without the formation of an eschar 
and the subsequent suppuration, which is often of no service. The mode in 
which the caloric acts in these cases is not evident.^^ 

The radiant heat from a red-hot iron or burning coal has been employed 
as a cautery to check hemorrhages, and to promote the reduction of prohqisus 
of the rectum and uterus, and of hernia. This practice constitutes the 
cauterisation objective of the French writers. 


2 . Conducted Heat. 


a. Dry Heat. 


Under the head of dry heat {calor siccus) are included hott-ir, bottles filled 
Muth hot water, hot sand, &c. 

1. Hot Air Bath. — Air, at a temperature of from 100® to 150® F. is 
stimulant and calefacient, but is less relaxing and soothing than moist va])our. 
When requires to operate as a sudorific, a temperature of from 90° to 100° 
(Dr. Gower says 85°) is found most advantageous. The hot air bath is 


* HippocrScs, Be Morbis, lib. ii. 66 and ^8 ; Celsus, lib, i. cap. 2 and 3 j Cailius Aurelianus, 

Maijolin, in Bict, de Mededne, art. Cauterisation, Most, in his ET^yklofddie der gesammien 
wmtem. u. ckirurg. Prods, Leipzig, 1837, art. InsolnUo, cites Jlresig, Be solicatione, mlgo insola- 
hone^ veterwm. Lips. 1787 ; and Richter, Biss, Insolatio, se^ wtestas solis in corjius humanum, 
Lotting. 1747. 

^ Op, cit. vol. i. p. 59. 
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applicable as a remedial agent when the blood has receded from the super- 
ficial parts of the body, and the internal organs are in a state of congestion ; 
as in some forms of fev^r, a»d in spasmodic cholera ; and also in' asphyxia 
from drowning, and from some other causes. But it is inferior, for these pur- 
poses, to either hot water or hot vapour baths. It has been used also in 
chronic r heumatism, stiffness of the joints, and chronic §kin diseases, especially 
the dry scaly eruptions ^ 

The medicated hot air hath is prepared by impregnating the hot air with 
some gas or vapour \ as with sufphurous acid gas, or chlorine®. 

2. Solid SuBSTANCBS^ttosE TEMPEnATiriiE does not exceed 100° E. — 

Bottlen filled with hot applied to the feet to excite the circulation 

and augmenl the warmth of the body, in various diseases attended with cold 
extremities. The same remedy is conveniently applied to the abdomen, to 
remove spasmodic pain. Hot mud {arena calida), enclosed in a bag or 
bladder, may be employed for similar purposes. It is used as a 'bath^ 
in the maritime departments of the South of Erance^. It operates as a 
stimulant and sudorific, and is employed in rheumatism, spasm, paralysis, &c.® 
Hot or bran have been applied to similar uses ; as also 7^0/ bricks. 

The leaves of the common birch {Betula alba) are employed in Sweden®. 

The animal heat of young and healthy persons {acenbitus junioris) 
has also been employed in cases of extreme exhaustion with great depression 
of the temperature of the body, especially in the aged It .is a very ancient 
practice, having been adopted in the case of King David^. Sydenham was 
particularly partial to it, and speaks of its efficacy with great confidence. He 
says the heat applied by it is more agreeable, bland, moist, eciual, and perma- 
jient, than that of hot clothes®. The warm skin of a recently -killed animal^ 
particularly that of a sheep, wrapped round the body of the patient, the wool 
outwards, has likewise proved advantageous^. • 

3. Metau* HEATED TO 2l!f°. — Tile la.te Sir Anthony Carlisle'® proposed to 


^ Eor fiirllior information respecjting the hot-air hath, (consult the CijdoffBdia of Practical Medicine^ 
vol. i. p. 206, ai*t. Warm-Air Batk hy Dr. Eorbes. — Also Dr. Gower’s AaxUiaries to MediciuCy 
Loud. 1819, Trax^t 1, An Account of the Sudatorium, 

Various easy modes of mahinp a hot-air hath have been suggested. A very simidc method is that 
recommended hy Mr. Alcock {Lanrnty 1825-6, vol. ix. p. 862). It consists in buniing spint in a 
cup or saucier under a blanket ; the patient lying on the bed with his head and face outside the blanket, 
ifes tlu .ai ^is not lit lor respiration. The blanket is supported over the bed by a cord. 

* See Chlorine and Sulphurous Acid. 

® Th^, phrase balneum arena is incorj^ct. Cclsns (lib. ii. cap. 17) 4imits the tenn balneum, to a 
water-bath artificiaJJy heated in a private house. 

^ Schwilgue, Traite de MaUhe Medkaley t. ii. p. 324. 

^ The practice of sand-haihing, called saburration or arenation {saburratioy arenatioy vel p^am- 
mismus, ^app.itrp.6sy from sand,) is very ancient pairing, Be halneis arte parandis. Bm. 

Inau^. Berol, 1887 ; SutherWd, AMmpts to revive Antient Mediced Boctrine$y vol. i. p. 48, Lend. 
1763). It is allied to mud-hathing or Ulutation {illutatio)y hereafter to be noticed. Lind {Treatise 
on the Scurvy y 3d ed. 1772, p. 534,)’ menllons a common practice among the buccaneers, in the 
West Indies, of huryiny in the ground (the head being left above ground) patients affected with 
scnr\ 7 . They were pennitted to remain thus interred for several hours, until a profuse sweat ensued. 
I have |!«ccntly had under my care, in tlm London Hospital, a sailor who had been twice thus buried 
in the West Indies for the cure of scurvy ! ! • 

* Stergius, Materia Mydicay t. ii. 778, ed. 2da, Stockh. 1782. 

^ 1 iingSy ch. i 

« ^ ow ed. G. A. GrccnhiH, M.D. Lend. 1844, p. 55. — Also Anecdota 

mae^mianoy p. 62, Oxford, 184ir 

* Copland, Bid. f Pract,- Med. vol. iii. p. 135. 

® Lancety 1826-.27, vel. xi. p. 81 j and 384. 
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MpjST Heat ; The Vapour Bath. 

excite speedy vesication by the application to the skin of a polished plate of 
metal heated to 212^ by immersion in boiling water. He recommended it 
as a substitute for cantharides, than which he declared it to be less painful ; 
while it is not liable to cause strangury. 

4j. The Aotual Cautery {Cmiterium actiiale ), — Several agents have 
been employed as actual cauteries, viz. red-hot iron, moxa, and of 

hydroffen. The first, however, is the one generally referred to under the 
name of the actual cautery. The two latter will be noticed in subsequent 
parts of^the work^ 

In this country the actual cautery (red-hot iron) is "seldom used. It is some- 
times resorted to as a styptic, when the hemorrhage is from a great number 
of small vessels, or from a vessel so situated that the ligature cannot l)e 
applied. It is also used to destroy morbid growths which cannot be reaclMjd 
by the knife — a.s fungus of the antrum ; to stop caries, to excite an artilka’id 
ulcer, to open abscesses, to close fistulous ulcers, to decompose the venom or 
poison in bites by poisonous or rabid animals, and, in epilepsy, to destroy tlie 
part from whence the aura epileptica sets out^. 


Under the head of mout heat {caJor Iimnidihs) are included warm aqueoas 
vapour, warm water, and warm moist solids. 

a. Aqueous Vapour. 

1. The Vapour Bath. — The genenil eflects of the vajjour bath arc those 
of a powerful stimulant and sudorific. It softens and relaxes th(ii cutaneous 
tissue, expands the sui)erficial vessels, accelerates the circulation of blood* 
augments the frequency of the pulse and respiration, and produces coj)ious 
perspiration. These effects are succeeded by a feeling of laijguor, and a 
tendency to sleep. • 

* if tlie whole body be immersed in vaj)our, which is consecjuently inhaled, 
the temperature should be a little less than if the triink and limbs alone are 
subjected to its influence; because the inhalation of vapour stops the cooling 
process of evaporation flfbm the lungs. The following is a comparative view 
of the heating powers of water and of vapour, distinguishing the latter 
according as it is or is not breathed* : — 



Watee. 

Vapour. 



Bot breathed. 

Breathed. 

Tepid bath 

as® 920 

96° — 106° 

90” — 100” 

Warm bath 

92 — 98 

106 •— 120 

100 — 110 

Hot high 

98 — 106 j 

120 — 160 

110 -T- 130 


The vapour bath is distinguished from the hot air bath by its soothing, 
slaxing, and greater sudorific infljience : from the hot water bath, by its 

2 and Artemisia Moxa. 

lor further details respecting the actual cautery and cauterisation? see Percy’s TyroUchnie 
iiwgicale pratigue^ Paris,. 1811 , Marjolin, art. Canthre^m^ Cauterisatwn, in the Diet, de 
Mmne ; and Sanson, in the Diet, de Med. et Chir. ^ratiqlHes. 

Dr. Ppfhes, Oyctoyadia. ofTracHeal Medicine^ Art. Bathing ^ vol. i. p. 265. 

VOL. I. C * 
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inferior power of commuEicatiiig heat, by its greater sudorific tendency, and 
by its causing scarcely any superficial compression of the body, whereby it 
does not ^occasion the prsecordial oppression experienced on entering the 
water bath. 

The vapour bath, like the hot air bath, may be employed when the blood 
has receded from superficial parts, and congestion of yiternal organs has in 
conse(j[uence occurred ; as during the cold stage of intermittent fever, in 
malignant cholera, and during the stage of chilliness which ushers in various 
febrile complaints. But its great value is experienced when our obj»3t is to 
relax the skin, and to produce profuse sweating ; as in chronic rheumatism 
and gout; in slight colds from checked perspiration; and in chronic skin 
diseases accompanied with a dry state of the cutaneous surface. In old para- 
lyii c cases, wii liout signs of vascular excitement of the brain ; in some uterine 
afTcctions, as clilorosis, amenorrha'a, and irritation of the womb ; in dropsy of 
aged and debilitated subjects ; in old Hver complaints ; and in some scro- 
fulous affections, it is occasionally employed with advantage^. 

In this country it is employed for therapeutic purposes only; but in 
Egypt, Turkey, Persia, and some other parts of the East, and in Russia, it is 
in common use as a liygienic agent and luxury ; and is accompanied by a 
process of friction, kneading, and extension of the muscles, tendons, and 
ligaments, constituting the of the Egyptians, and the shampooinf/ 

of the East Indians. In rigidity and stiffness of joints this process sometimes 
proves of considerable service. 

The lltmian vapour baths have been long celebrated. The vapour is produced by 
throwing water over red-hot stones. Its teni])crature, according to LyaJP, is from 122° 
to 144!*5° r. * Besides being e:q)Osed to tlu^ influence of this vaponr, tlu' bathers are sub- 
jjecied to a system of friciion, mjggiiig with tlu^ leafy branches of the bird], and affusions 
of warm or cold water. It is ciistojnary with tliem to issue from their batliing‘-housc?s, 
while ouite hot, and, in the summer, to plunge into cold water, — ^in the winter to roll 
themselves naked in the snow, without, sustainiug injury or ever catching cohP. Bremner® 
deserihos tlie sup])osed bracing effects as being illl imaginuiy ; and declares that tlie i)rac- 
tice of hatliing followed by tlie Bussimis rapidly enervates and undermines the constitution. 
Several medical writers® have home testimony to the efficacy of the baths in alleviating 
rheumatism. 

The Egyptian vapour baths are in constant and general use. The bathers, having been 
subjected to the operation of mca^sing already alluded to, are then rubbed, and afterwards 
W'aslicd^. The Turkish^ and Pers 'mt^ baths arc somewhat similar. 


* For a more flotailcd account of the uses of the vapour hath, the reiser is rcfeiTed to Dr. Gibiicy’s 
TreafLse^*on the Properties and Medieal .Application of the Vapour Bath^ Loud. 1825. 

® Masser, from t&e Arabic verb masses, to touch lightly. Sec Savary's Letters on Egypt, vol. i. 
p. 130, 2d edit. Loud. 1787. 

® Character of the ^Russians, p. 112, Loud. 1823. — Mr. LyaJl has given a plan of the Russian 
baths. 

^ Dr. E. D. Clarke’s Travels in various Countries of Europe, part i. p. 143 »et seq. 

® Excursions in the Interior of Russia, vol. i. p. 185, Lend. 1839, 

® Dr, Granville’s St. Petersbnrgh, vol. i. p. 509, Lend. 1828. 

t For a description and representation of the Egyptian baths, consult Description de VEgypte, 
Eiai moderne, t. ii. (2de partie), p. 683 ; vol. i. planche 49, and vol. ii. planchc 94. Also, Lane’s 
Account of the Manners and Customs of the Moderpi Egyptians, vol. ii. p. 35, Lond, 1837. — Sir 
•l. G. Wilkinson, in his Customs cf the Ancient Egyptians, vol. iii. p. 888, Lond. 

183r, has given a sketch, from a painting io a tomb at Thebes, representing a lady in a bath, with 
four attendants. ^ 

® TJ’Ohsson’s Tableau Cental dePEmpire Ottoman, t. i, p. 160, Paris, 1787. An engraving of 
a bath is given. . ^ 
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Topical or local vapour laths are employed in the treatment of local 
diseases : as affections of the joints. Dr. Macartney^ recommends the topical 
use of vapour, as a soothing and anodyne application, in painful wounds, 
contusions, and fractures. 

The vapour douche is a jet of aqueous vapour (whose temperature does 
not exceed that of a ^neral vapour bath) directed on some part of the body. 
Its action depends principally on the temperature of the fluid, for its mecha- 
nical eflects are comparatively trifling. In some affections of the ear, as otitis, 
otorrhoea, and otalgia, a stream of warm aqueous vapour may be introduced 
into the meatus auditorius externus with considerable relief. The most 
ready means of effecting it is by a funnel iiiterted over a vessel of hot 
water ; the meatus being applied to the orifice of the funnel. 

The medicated vapour hath is prepared by impregnating aqueous vapdUr 
with the odour of medicinal plants. 

t^ulphurom acid gas ^ chlorine gas, and the vapours of sulphur, iodine, 
camphor, Ac. are sometimes employed in co}ijunction with aqueous vapour : 
their eflects will be described hereafter. 

The application of vapour to particular parts of the body has in some cases 
been accompanied with the simultaneous removal of atmospheric pressure, 
constituting the air-pump vapour hath; which has been employed in gout, 
rheumatism, and paralysis^. 

2. Inhalation of Waiim Vapour. — Tlic inhalation of warm aqueous 
va])our proves highly serviceable, as an emollient remedy, in irritation or 
inflammation of the tonsils, or of the membrane lining the larynx, trachea, or 
brpncliial tubers. It may be employed by Mudge^s inhaler, or by inspiring 
tne vapour arising from warm water. Various narcotic and emculient sub» 
stances are frecjiiently added to the water, but without adding much, if any 
thing, to its therapeutical power. Dr. Parish states that, in some pulmonary 
complaints, he has been long in the habit of recommending peri^bns confined 
in artificially- warmed afiartments • to evaporate a certain portion of water, 
whenever the external air has become excessively dry by the prevalence of 
the north-east winds which so frequently infest tliis island during the months 
of spring ; and the most marked advantage has attended the practice. In 
rooms artificially heated by hot air stoves, the necessity for this proceeding is 
still more obvious. 

The benefit which pulmonary invalids are said to have derived from a 
residence in cow-hoUSes^ is principally referable to the moist warm air with 
which such places are filled''’. . • 

3. St'eam. — Steam is sometimes employed as a powerful rubefacient and 
caustic. It is applied by a small copper or tin boiler, called an leolopile (from 
JBolus, the god of wind, and pila, a ball), furnished with a tubular mouth 
and stop-cockf and heated by a spirit-lamp. Its action on the body is limited 
by a perforated piece of pasteboard. When applied sufliciently long, it causes 

’ A Treatise on InflamwaHon, p. 176, Load. 1838. 

Fads and Observations respecting the Jtr-Pump Vapour Bath in Gout, Rheumatism, Talsy, 
and other Biseases, by Ralph Blegborough, M.D. Load. 1803. La Beaume, Observations ot^ihe 
Air-Fvmp Vapour Bath, Load. 

^ Fharmacotogia, vol. i. pp. 198 and 379, 6th edit. Lond. 1825. 

* See Dr. Beddoes’ Observations on th/e Medical and Bom^tic Management of the Consumptive, 
on the Bigitatis purpurea, and on the Cure of Scrophtda, Lond. 1801. 

® See Vogt’s Lehrhuch der Fharmakodynamik, 2er Band, S* 32, Aufl. Giessen, 1828^ 
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a^i extcaisive and deep eschar. In this r^pect its aciaoh is i() th^t of 

boiling w^er, from which it principally diflers in the circumstance bf having 
a much larger quantity of specific and latent heat, biit a less conducting 
power; and in the greater facility with which we can limit its e3ifects. It 
greatly resenibles moxa; but its action is less readily localised, and the wound 
isrhich it causes is less manageable. It has been used as a powerful Cotinter- 
irritant in diseases of the hip-joint, neuralgic pains, chronic rheumatism, &c. 
The objections to its employment are the great pain which it causes, and the 
danger of its effects. 

/3. Warm Liquids and Moist Solids. 

1. Baths o>' Tepid, Wahm, or Hot Water. — The practice of. bathing 
is* of great antitpiity, aiid precedes the date of our earliest records. It 
was adopted sometimes for the purpose of cleanliness, sometimes for the 
preservation of health, and frequently as t recreation and luxiiiy. The 
ancient Hebrews^ practised ablutions and bathing; as did also the Greeks. 
Horner^ oji various, occasions mentions hot baths and ablutions; and in 
the writings ascribed to Hippocrates^, we find baths mentioned, and their 
effects described. They are also noticed by Celsus^, Pliny®, and other 
Eomau. writers. Prosper Alpinus^ says, that the Egyptians employed hot 
baths for cleanlines# and health ; and Fyeind states, that when Alexandria 
was plundered, in a.d. 640, there were 4000 baths in that city^. Among 
^the Persians® and Arabians® baths were in use ; . and the ancient Hindoos 
also employed them^®. 

These examples sufficiently establish the great antiqmty of the practice^of 
c-bathing* ^ * 

a. The Tepid Bath has a temperature of from 85® to 92® F. It gives 
rise to a sensation of either heat oT cold, according to the temperature of the 
body at tlie’^time of immersion. It cleanses the slm, promotes perspiration, 
and allay.s thirst. It is sometimes empfoyed as W preparative to the tem- 
perate, cool, or cold bath, W^hen there is a tendency to apoplexj^, the 
:^l|^ultaneous immersion in the tepid bath, and affusion of cold water over the 
ftSd, have been recommended. 

5. The W arm Bath has a temperature of from 92® to 98® F. In general it 
^.auses a sensation of warmth, which is more obvious when the bg^y has been 


* LMimSy xiv. 8; % KingSy v. 10, Bell. Jvd. lib. i. cap. 33, § 5. 

* Iliad, xxii. ; Odgss. viii. 461. It would appear from Homer, that the offices of the baths 
were perfonned by females; though, from a passage in Herodotus (vi. 19), we may infer that this 
custom was not peculiar to the Greeks. 

, ® Be Bheia, lib. ii. $ 35; Be Affectionibue, f 47. 

^ Lib. i. cap. 3 ; and b'b. ii. cap. 17. 

® Mist. Nat. lib. xxix. cap. 8 ; and Kb. xxxi. cap. 2, et seq. edit. Valp. 

, ® 'Medidna Mgyplwrm, Kb. iii. capp. 14 — 19. 

^ Hisiory of Phgsieh, part i. p. 7, 8d edit. Lend. 1727. 

® Xenophon, lib. viii. Plutarch, in his Life of Alexander the Great, mentions that this 

odebrated conqueror was astonished at the sight of tljp baths of Darius. 

® knmvaskjJIanon, lib. iii. fen. xvi. tracst. iv. cap. 10. 

.Royle’s the Antiquity of Hindoo Medicine, p. 53, Londi 1837. 

Por furffifer Woi^ion respo^ing ancient baths, consult Account of the Ancient Baths, and 
thmrne m % T. Glass, Loud, 1752; and Attempts to revive Antient Medical 

Boctfines, by Alexander Sutherlands M.D. ’'ol. i. p. L2, el seq. Lond. 1763. Also, Be Bedneis 
omnia qua eaimt apud Gr^eeds, Latinos, ei Jr<»^«.*, Venet. 15-58 ; and Montfaucon, JtiAntiqidte 
explif^,fi et reprHentee m Mgures^i. iii. part ii. p. 204, 2ndc ^dit. Paris, 1722. 
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previously wled. It renders the pulle fuller and more frequent, accelerates 
respirationj, and augments perspiration. It causes languor, diminution of 
muscular power, faintness, and a tendency to sleep. ' As a reMant, it is 
employed to assist reduction in dislocations of the larger joints, and in heniise. 
In the passage of calculi, whether urinary or biliary, it is used with the 
greiitest advantc^e ; i^ relaxes the duchs, and thereby alleviates the pain, and 
Ihcilitates the passage of the concretion. In gastritis, enteritis, cystitis^ and 
nephritis, it proves a valuable and powerful agent. In exanthematous dis- 
eases, when the eruption has receded from the skin, in chronic cutaneous 
discfises, rheumatism, amenorrhcea, and dysmenorrhoea, it is highly serviceable. 

The coxmluvium^ or hip -hath, is resorted to in inflammatory or spasmodic 
affections of the abdominal and pelvic viscera, and in j^peuorrheea and in djs- 
menoniioea. It is dso sometimes employed as a substitute for the general 
bath, where some aflection of the lungs, heart, or great vessels, prohibits the 
use of the latter. The hidei isi? i^nployed in piles, prolapsed rectum, stran- 
gury, ischuria, &c. The pediluVinm, or foot-bath^ i^ used a revulsive or 
counter-irritant in slight colds ; to promote the menstrual and lisernorrhoidal 
discharges; and for various topical purposes. hrachiluriani or arm- 

hath, and mamdmnam or hand-bath, are principally applied in topical 
atfections of the upper extremities. 

r. The Hot Bath has a temperature of from 98® tofll2® F. It causes a 
sensation of heat, renders the pulse fuller and stronger, accelerates respiration, 
occasions intense redness of the skin, and subsequently copious perspiration ; 
gives rise to .violent throbbing, and a sensation of distension of the vessels of 
the^lead, with a feeling of suffocation and anxiety. Long immersion in it 
j#metimes causes apoplexy. Being u powerful excitant, its use requiroj 
caution. It is princijjally employed in paralysis, rheumatism, and some other 
chronic diseases ; also in collapse, &c. 

The abov(‘ rcniarks appl^^ common or fresh water baths ; but aea water^mhicml waiera^ 
and various tncdlcafed mrirnff are employed for general or topical baths.: Of the medicated 
water batlis, those; in most frequent use arc the uUro-muriatlCy the ioduretled, the mlt wat&r, 
the alhaliue^ and the alkaline mljikareUed, These will be described hereafter. A d^coc^n 
or mfnslon of bran, nnd a ioliftlou of bichloride (f mercuri/y have been used as pc'dihiiri®*- 
Milk and cjdaflnoiai liquids are employed as nourishing baths. Bloody and the soft jiarts of 
retrtdltf klUrd animals^ Avere formerly used as baths {hahtea animxilia^), 

Mttdbafhl/tf/^ or illutatiun {lllnlaHo, tVoin in, upon, and lutum, mud), is a very ancicait 
practice'-^. The slinu; of the Nile Avas formerly in great request for this ])urpos(;'^ •Tifo 
saline mud found on the sea-shore has been employed in very hot Aveatlicr as a batli, by 
the inhabitants of Crimea, and especially by the Tartars, against hy],)ochondriasiet scui v^V, 
scrofula., &c. It operates as an excitant and sudorifie'*. iJot dumj is iised hi llVanee as a 
kind of batli against rheumatism, and in' Poland against syphilis The husk of Ih^ (itape, 
and the refuse of the olwe, from which the oil has been drawn, undergo fermentfition, and, 

in this state, liave been successfully employed in Paris against acute rheumatism^’. 

• 

2. Warm ^ffujbio^. — ^Warm affusion excites a very unpleasant sensation, 
followed by cliilline^^ and often by pulmonary affections. It has, however, 
been used in mania. 3t reduces the frequency of the pulse and of respiration. 


J Sec p. 16. Also, Cluiring, su/j^ra cit. 

^ See Sand-bathing, p. 16, fool-note, 

® Aetii, Serm, i. capp. 1 et 8. : Sutheriand, eg?, si^ra cit. vd[. i. p. 45, •Loud. 1763. 

* Bull, Med, de Ferussac, xiii. 179. 

* Me^at aid I>e Lens, J)icf. de Mat, Med, art. Bain, 
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aad occasions a tendency to repose ; but its effecfe are much more tempoyaryfi 
than those of the warm bath^ ' v ^ 

8. WAltM Fomentations and Poultices. — Warm fomentatiom are em- 
ployed to lessen infiammation, and to relieve pain, tension, and spasm. In 
inflammation of the abdominal and pelvic viscera, and in strangury> they, are 
highly serviceable. My ftiend and colleague, Mr. LuJ^, h^s for several years 
employed, at the London Hospital, warm water as an emollient application to 
bums and scalds. In almost every instance it soothes and mitigates pain. 
Mr. Luke thinks that it exerts a beneficial influence in mitigating the conse- 
cutive inflammation, rendering the after consequences less severe locally, and 
the reparative process more. speedy, than under other modes of treatment. 
The water has generally been used in the form of fomentations : repeatedly 
changing the flannels, and taking care that the surface of the skin was exposed 
'to the air as little as possible. But in some cases poultite have also been 
adopted, and with much benefit; although their weight, when large, has 
rendered thenyiot so convenient as fomentations ; they obviate, however, the 
evil arising from the frequent renewal of the latter, and the consequent 
mechanical irritation. 

Emollient poultices act as a kind of local batli. They fire employed to 
relieve pain, spasm, and tension, and to promote the termination of inflam- 
matioii4>y resolutioiy):)r suppuration. 

A kind of cloth, called Impermeable Spongio Eiline^ composed of a mixture of sponge 
and wool, felted together so as to form an evem and soft fabric, and afterwards rendeied 
waterproof by a coating of caoutchouc, has been recently introduced as a substitute for 
poultices and fomentation cloths. 

^ 4. Warm Aqueous Drinks anu Injections. — Tepid or warm waterfs 
taken into the stomach to promote vomiting ; to dilute, the contents of the 
stomach, in cases of poisraing by acrid substances ; to excite diaphoresis, in 
rheumatism, ^catarrh, gout, &.c. ; and to allay troublesome cough, especially 
when dependent on irritation at the top of the larynx.||Wann w^atet is injected 
Mto the rectum to excite alvine evacuations ; to promote the hmmorrhoidal 
fllix ; to diminish irritation in the large intestine, or in some ncigliboiuing 
^^tis, as the uterus, bladder, prostate gland, &c. ; and to bring on the 
menstrual secretion. Thrown into the vagina, it is used to allay uterine 
irritation and pain, and to promote the lochial discharge. Injected into the 
Madder, it is sometimes employed to relieve vesical irritation, or to distend 
the bladder previously to the operation of iithotrity. It has also been injected 
into tHe urethra, to allay pain, irritation, inflammation, and spasm. 

Lastly, Magendie injected wat^m water into the veins, in hydrophobia, 
but without saving the life of the patients.- J have repeated the experiment, 
but mthout any successful result. The same remedy has been employed by 
Vemi^re^, to c&tend the venous system, and thereby to check or stop absorp- 
tion, in Oases or poisoning by those Substances (opium, for example^) which 
Q|)erate bj into the blood. Moreover, warm water is sometimes used 

as a mediuir^fe the intro^ of more powerful agents (as emetic tartar) 
into the cip«jf^ing system. 

&. Bo^:^ WATnn.— Water fhe temperature of 212®?. is a powerful. 

^ For {hrther ^ctaiSsTeepeotkg ^ P- 

* Chrigfcison^B Tr^iuem ]Poisone, p. 9.5, Sd edit. 18$5. 
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irritant, vesicant, and fcauterj; its rffects arc similar to those of steam, before 
mentioned. It has been applied to the skin as a powerful counter-irritant 
in maladies of int5eimal organs, and as a speedy vesicant when the object 
is to introduce medicinal substanciM (mo^hia, for example,) into the system 
by the cutis vera. But the excessive pain which it mves rise to, the uiicer- 
tainty^X)/ its effects, ai^ the difficulty of localising fts action, are great and 
almost insuperable objections to its use. 

3. FRIGUS.— COLD. 

Physiological Effects. — The general effect of cold on living bodies is a 
diminution of vital activity ; which terminates, if the cold be intense, and its 
application contimiediiin death. 

The influence of cold is threefold 

1. Physical; including dmiuuHon of volume, of temperature, and of fluidity, 

2. Chemical; comprising a diminislted tendency to changes of composition, and to do* 

composition. 

3. Dy^fAMiCAL, Physiological, or Vital ; comprehending changes in the condition 

of the vital properties, 

a. On Veyciahleu . — The effects of cold on plants are greater in prQgortion , 
to the combined humidity. The first effect is a certain ^tatc of lan^ior or 
torpor manifested in germination, the growth and development of all the 
vegetable organs, inflorescence, fecundation, and maturation of the fruit. 
Cold also favours the disarticulation of articulated parts. Lastly, by an 
intense frost the aqueous juices freeze : an effect which is often attended with 
the death of jiart or the whole of a plants 

h. On Man, and other Animals . — The effects of cold on animals are 
two-fold, viz. : — 

1. Direct, primary, or ^mediate. 

2. Indirect, s(.‘coudary,'% mediate. 

The direct or primary influence of cold is diminished vital activity. The 
indirect or secondary influence of moderate cold, applied temporarily, is 
increased activity of the vital powers, or re-action. 

a. Topical Effects of Gold, — The first effect of the application of a cold 
substance to the body is a sensation of cold, the intensity of wliich depPipdis 
on four circumstances, viz. ; — 

1 . On the temperature of the cold substance. 

2. On the conducting power of the coolina agent. Thus, "if, iu wiiiter, a person with 

bare feet were to step from the carpet to the wooden floor, from this to the liearth-stone, 
and from the stone to tlie steel fenaer, his* sensation would deem each of these in succes- 
sion, colder than the preceding. truth being that all had the same temperature, 

only a temperature inferior to that OTtne living body, the best conductor, when in con- 
tact with tlie bolly, would carry off heat the fastest, and would, therefore, be. deemed the 
coldest^,’* 

3. On the prevlms heat of the living surfiice. Thus, a substance having a temperature 

of 60® P. wfll feel warm to the hand or other living part previoisly exposed to a tempera- 
ture of 32® P., but cold to a part which ifbmediateiy before was exposed to a heat of 96® P. 
or 98® P, ' # 

4. On the frequency of renewal of the coeding agent. Thus, the«ir feels much colder in 


* ^ De l^hgsioUigie t; iii; p*l HZ, 'Pains, 1832. 

^ Mletnenh of IVwsles, toI. fl. paH Lj). 36, TA>nd. 1829, 
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mudy^w thau iu a calni and stijJ condition of the atmosphere, althouffb 
thfc a&;^ temi)eratiire as determined by the thennometcr> may, hi the two cases, be the 
same. , ‘ ’ 

The sensation of cold is soon followed by a reduction of temperature, and a 
diminution of volume the part. This last effect is. partly physied, partly 
vital. Of course the so Jls and fluids of the body, in common with inor- 
ganised substances, must have their bulk reduced whefl their temperalure is 
dimimalied ; but a living part lessens in size from a vital manifestation — viz. 
the contraction of the living tissues. This contraction, or astrictioi^, is espe- 
cially manifested in the skin when exposed to a cooling influence. The cuta- 
neous tissue becomes di*y and shrivelled, wliile the bulbs of the hairs become 
elevated and manifested; constituting the sfllte called goose-skin {cutis 
amimnd). The muscular. tissues become rigid, or spasmodically contracted; 
and this effect extends by sympathy to other muscular parts beyond tliose to 
wliicli the cold is applied. The blood-vessels, in common witli all other living 
parts, suffer contraction ; and the quantity of blood circulating in them is 
thereby lessened, while its motion il retarded. The secretions and exhalations 
are checked or stopped ; partly as a consequence of the effect on the circula- 
tion of the part, partly by the contraction of the secreting and exhaling organs. 
If the cold be excessive, or its action prolonged, tlie part, after suffering more 
*^or less^'lineasiness, loses its sensibility. This state of torpefaction or benumb- 
ing, when fully establislied, is deiiomiuated frost-hitej and, unless speedily 
relieved, is followed by the deatli of tlic part. 

I perceived one da,y on a joaimcy,’’ says Ecaupr^^ that two officers, prisoners of 
war, and my companions in misfortune, Inul the i)oiiits of their noses of a horn white, the 
colour of old wax. I warned them, and frictions wiih snow were sufficient to reiifiove this 
(first stage of congelation, which they had not siispectcid. But what appeared to them 
very singular was, that, while I gave them advice, 1 myself needed th(i same — my nose 
was in tuc same condition ; siM no/i car ere et aim consilium dare. Prom that inoiiK'.nt ■wo 
were on the alert ; we kept oiifcur guard ; and, tliat w(5 mighi not fall victims to a seeunty 
alike fdtal und*involmitaiy5 each begged bis nciglibour, on tqjms of r(icij)rocal service, to 
\|atch over bis nose and cars,’’ 

After entire cessation of pain, the part remains cold and insensible; some- 
times phlyctense arise ; sometimes the change of colour in tlie skin, which is 
livid and blackish, evinces from the commencement that there is mortitlcation^.” 

; ^ If the cold be either moderate or only iemj)orarily apjdied, reaction is 
ifeadily induced. The disagreeable feeling of cold is*succeeded by an agreeable 
sensation of w^armth ; the natural temperature returns, relaxation takes place, 
and th^ parts acquire their usual volume, colour, and sensibility. AVhen the 
cold to which th% part has been exposed is excessive, and the heat subsequently 
employed to excite reaction be too suddenly applied, inflammation and even 
gangrene ensue. 

Pernio, or chilblain, is an inflammatory disease daubed by cold.^ 

That gangrene and death readily result from the sudden applicationPof warmth to a 
frozen part, was known to Hippocrates®, who states that a man having had his feet frozen, 
lost them by the application of •warm water. 

The true method of recovering frost-bitten gprts consists in very gradually restoring 
their natuiul temperature by the use, first, of snow or ice frictions,, then of cold water, and 
subt equently of luke-warm water. 

' Treatise m the Effects and Troperti^s qf Cold, translated by l>r. Clendinning, p. 132, Edinb: 1826. 

^ Ibid. 

^ EeJJsti lAqmdorum, p. 425, ed. Persu. 
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/?. Effects cf cold ajiplied to the whole body * — Temporary exposure - to 
moderately cold air (from 30® to 45® F.) is agreeable, and, by the reaction 
which it establishes, exciting to the youtig and the vigorous. The coldness 
of surface and diminished capillary circulation, which it at first occasions, are 
soon Mlowed by reaction, especially if exercise be ^joined. A more intense 
or a longer continue^ cold causes shivering, g(^ft-skin, determination of 
blood to internal organs, coldness of surface, and a kind of spasmodic rigidity. 
These effects are much more severely experieticed by the old, the debilitated, 
and the paralytic. 

When the degree of cold is excessive, or its application too prolonged, it 
causes torpor, irresistible ten||ency to sleep, a kind of apoplectic condition, 
asphyxia, and deaths 

The diseases .produced by cold are numerous^. Chilblains and frost-bites 
have been already referred to. Pulmonary affections are by far the most 
common of the internal maladies indu^^ed by cold. Scrofula is a disease of 
cold and moist climates, fiheumatism is another malady brought on by cold 
and moisture conjoined. Apoplexy and paraly^sis, especially in the aged, are 
occasioned by cold**^. In addition to the diseases now mentioned, there are 
many others the progress of which is more or less promoted by cold. 

On examinitig the bodies of persoi# killed by edd, congestion of the cere- 
bral vessels, and effusion into the ventricles of the brain^, have always beejl found. 

UsKS, — ^We employ cold for the purpose of obtaining its primary, or its 
secondary effects®. 

a. Uses of the Primary Effects of Cold . — The primary action of cold is 
tliat of a depressing and sedative agent. When we use it therapeutically, we 
employ a more intense degree of cold, or continue its application for a longqj 
period, than when we resort to cold for its secondary effects. 

As a remedial agent, the primary effect of cohl serves several important 
purposes, of which the following are illustrations 

1. To lessen vasculamnd nervous excitement, and preternatural heat. 

a. To lessen preternatural heat. Examples . — Cool air and cold sponging in ardent 
fever ; cold lotions in hcadaclie with angmented heat of head. 

/j. To reduce vascular action. Esoamples . — Cold lotions or the icc-cap to the head in 
])!ircni{is ; cold washes to intiained parts. Cold apj)lications are “ with greater propriety 
employed before inflanunatory action is fairly established ; and they act by constringing th^ 
su[)crlicial vessels, with which those more deeply seated ^mpathise to a certain extent : but 
warm fomentations are more pleasant and nseinl whenirmammation lias really taken plane®.'” 


* .1 remarkiihle and well-knowa instance of the strong tendency to sleep induced by colcf occurred 
in one of Captmii Cook’s voyages (Hawkesworth’s Account of the Voyages in Vie Southern Hemi- 
sphere, vol. ii. p. 46, Loud. 1773). — In both ancient and modeni times military expeditions have 
furnished dreadful and notorious illustrations of the disastrous effects of cold, combined with other 
inilueuccs, on the human frame ; as in the case of the Greeks under the command of Xenophon 
{Cyropaedm, lib. iv.), and twice under the command of Alexander the Great (Pratt’s Translation of 
Quintus Cinrtius’sflETw'/ory of Alexander the Great, vol. ii. pp. 157 and 233, revised edit. 1821) ; of 
the . Swfxles, in 1719 (Hist. Register for 1719, vol. iv. pp. 308 — 310); of the hVeneli in 1742 
(Beiiupre, op. cit. p. 96), and in 1812 (Count Segni’’s History of the E.rped}tion to Jlussia under- 
taken, by the Emperor Napoleon in 1812, Lend. 1825 ; Beaupre, op. supra cit p. 03 ; Sir Henry 
ITalfbrd, Lgnd. Med. Gaz. vol. xix. p. 903) joand of the British in Affghaiiistan in 1841-2 (Eyre, 
Military Operations at CaMy Loud, lS4fS). 

^ See Dr. Clondiuning, in the Lond. Med. and E^s. Journ. for June, July, and Sept. 1832.* 

^ Diet, of EraeL Medicine, art. Cold, by J. Copland, M.D. * 

^ ^^\Q, Trms: of the Medico- Chimrgical Society of Edinburgh, \o\. i. p. 84. 

* Gallot, J)i.^s. Tiiaug. He Erigoris TJsti Therapeutico, BcrM. 1838. 

® Liston, Ele^dents of ^rgery, p. 20, 2d edit. 1840. 



26 PHYSICAL BUT IMPON]>EEABL:te)MEDl$S.--C^^ 

To lessen nervous ^citement, espedally when comWed with increased vascular 
action,, Bxwm/ple^, — ^The i^e-cap to relieve the low maniacal deliriuiri of typhus fever ; and 
the shower^ath, cold affusion, and the douche, in paroxysms of '^xciteraent in cases of 
insanity. • « 

2. To constringe liviiig^issues, to promote the coaerulation of the blood, 
and to lessen the volum^pf parts. 

a. To check hemorrhage. 'Examples. — Cool air, cold water, and ice to stop blee^g 
from numerous small vessels. In these cases the cold acts by causing contraction of the 
wounded extremities of the vessels, and by promoting the coagulation of the bljod. 

h. To promote the spontaneous cure of aneurism. Iced water ana pounded 

ice to aneurismal tumors. Cold is employed, in these cases, wdtb the view of restoring 
the elasticity of the arterial coats, and of promoting the coagulation of the blood within 
the aneurismal sac. 

c. To promote the reduction of strangulated hcniise. Example. — Cold produced by the 
evaporation of etbxT applied to the hermal tumor ; or tlie continued ap])lication of the ice 
poultice (i)ounded ice, or a freezing mixture, contained in a bladder,) to the part. Cold 
13 used, in these cases, with tluj view of lesseiiing the volume of the hernial t/Umor, which 
it may effect ]mrtly by constringing the living t issues, partly by causing a physical diminu- 
tion of bulk of the contents of the hernial sjic ; but its efficacy is deserving of little faith. 

3, To alleviate pain. 

In shght. burns or scalds, immediate reb'ef from pain is obtained by plimging the part 
in cold water. Cardialgia is sometimes relieved by the internal use of ice or ice-cold 
water. 

/?. Usefi of the Secondarij Effect h of Cold. — The secondary effects 
(commonly termed reaction) of cold are the opposite of the primary effects. 
When we desire to obtain tliem for therapeutical purposes, we ernjiloy cold 
of less intensity, or for a shorter period, than when we wish to procure the 
primary effects. Moreover, mechanical concussion is frequently conjoined, as 
in the shower-bath, the douche-bath, and cold affusion. 

They are employed for several purposes, of which the following are illus- 
trations: — * 

1. To strengthen and give tone to £lie system. 

Example,^. — ^The shower-bath and cold plunge-bath are used as ordinary hygienic agents 
to promote health and strength. 

2. To make a sudden and powerful impression on the systenl. 

a. To intemipt the progress of fever. Example. — Cold affusion has, in some cases, cut 
sjiori fever at once ; a disposition to sleep and sweating has ensued, and the ])aticnl has 
awole almost free from disease. ' 

h. To act on the excito-motory system. E.mm^les. — Cool air, aspersion of cold water, 
and cold affusion in syncope, spasmodic closure of the glottis, hysteria, epilepsy, poisoning 
by hydrocyanic acKl, opium, &c. pold, iu thege cases, excites a sudden act of inspiration. 

Tlie influence of cold water dashed on the face, and the influence of the diffused contact 
of the cold batli, in exciting sudden sobbing acts of inspiration, are well known 

8. To recal the vital properties to frost-bitten parts. 

In the treatment of frost-bite, the object to be obtained is the very gradual restoration 
of the part to its normal state by the use, in the first instance, of the lowest degree of 
warmth, and, siibseqnently, of gradually augmented warmth. 

4. To effect local f?:^itation. 

or pumping in old rheumatic and paralytic affections, stiff 

joints, &c. 


^ Dr. MarshiB ball. On the BUeases and Berm^metUs of the Nervous ^jstem, p. 114, Loud. 
1841. . 
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Cautions. - r In the use of ice^ ice-cold water, and freezing mixtures, some 
caution must be exercised, lest the cooling eflect be carried too far^ Nurses 
frequently err, from ignorance, on this point. The head and other parts of 
the body are frequently cooled down below the healtliy standard, and, in some 
cases, the death and sloughing of the integuments ^ thereby produced. 

In persons disposecLto apoplexy, and in patients Effected with maladies of 
the heart or lungs, cold bathing, especially in those unaccustomed to it, or in 
those whose circulation is feeble, is by no means devoid of danger. 

Methods of Coolino the Body. — There are tw^o methods of lowering 
the temperature of the body : — 

1. By diininishinff the amount of animal heat generated in the system; as hy starvation, 
inactivity, loss of blood, and, perhaps, by the medicmal substances termed sedatives and 
refrigerants. 

2. By the abstraction of heat from the body. 

Of these two method^iibe latter is tli^ special object of our present inquiiies, 
and requires further examination. 

The abstraction of heat from the body may be effected in three ways ; — 

1. By promoting the radiation of heat from the surface of tlie body. 

2. By promoting evaporation from tJic sijrface of tlie body. 

d. By oonduction, or the contact of cold substances. 

1. Cold by Radiation. 

Heat radiates from aU bodies, but unequally so : the hotter body, avterifi 
parihiis', evolves more heat by radiation than the colder one. .Hence, by 
exposure to cool air, the naked body is cooled partly by radiation, partly by 
the contact of the particles of cold air with the cutaneous surface. Clotliing 
acts as a screen, and checks radiation and the contact of cold air. •» 

On many occasions we avail ourselves of these circumstances, and use 
radiation as a means of cooling the living surface. Thus hemorrhage is 
ire([ueTitly checked by exposing the bleeding surface to the oold air; and 
cerebral vascular excitement is lessened by. uncovering or shaving the head. 

2. Cold by Evaporation. 

The conversion of a liciuid into a vapour is attended with the loss of heat. 
Hence if, at the surface of tlie body, evaporation be effected, cold is produced. 
The use of ethenal, alcoholig, and aqueous evaporating lotions, to relieve 
local irritation and superficial inflammation, is so familiar to every oiie,^ as 
scarcely to require notice. Circumstances which promote evaporatioii aug- 
ment the intensity of the cold! Thus fanning or blowing the part in- 
creases the cold by effecting a more rapid evaporation of the lotion. The 
application of these liquids should be effected by means of a single layer of 
thin muslin or linen, and not by a qompress. A most intense degree of 
cold is produced by dropping ether on the part, and effecting rapid evapora- 
tion by blowing. Evaporating lotions are applied to the head with great relief 
in cephalalgia, phrenitis, fever with disorder of the cerebral faculties, and 
poisoning by opium. In the treatment of traumatic ophthalmia, as well as of 
the incipient stage of inflammation of the outer tunics of the eye, cold 
lotions are useful ; but in internal ophthalmia they are iniurious. 

3. Cold by Conduction. 

Cold subsf antes placed in contact with the bod^y cool it by conducting away 
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its hfeat. Thos^ wHch are employed for this purpose are coid cold liqmdH, 
oold^BoUds, 

a. Cold Air. 

In febrile diseases, accompanied with preternatural heat, exposure to pure 
and moderately cool air ^rom 50® to 60® P.) lowers the temperature of the 
body, and reduces excessive vascular action. 

b. Cold Liqtiidft. 

Cl. Cold Liquids used externally. 

1. This Cold Bath. — The temperature of this ranges from 33® to about 
75° r. ; when below 50® P., the bath is considered very cold. Its primary 
effects constitute the shock , — ^its secondary effects, the reaction or glow. 

The immediate effects of the cold bath arc a sensation of cold (speedily 
followed by one of warmth), conlTaction of the cutaneous vessels, paleness of 
the skin, diminution of perspiration, and reduction of the volume of the body. 
Shivering, ajid, as the water rises to the chest, a kind of convulsive sobbing, 
are also experienced. Continued immersion renders the pulse smalh and, 
ultimately, imperceptible, and the respimtion difficult and irregular ; a feeling 
of inactivity succeeds; the joints become rigid and intlexibie; pain in the 
head, drowsiness, and cramps, come on ; the tern])erature of the body falls 
rapidly ; and faintness, followed by death, ensues. 

The coutracted state oCtlie superficial vessels pr6duc(5d by the cold and by the pressure 
of the water causes the blood to accumulate in the iiitcnial vessels. Tlie palpitations ai-ise 
from the efforts made by the heart to rid itself of the increased (Quantity of blood thrown 
on it ; while the pulse coutinues small, because the arteries remain contracted. The in- 
ternal veins becoming gorged, tlid functions of the brain lu^'i^ssarily suffer ; and henc(‘ arise 
licadiiclie, drowsiness, (Tamps, and, in some oases, a])()j)lexy. The difficult rcspiratiim 
depends on the accumulation of blood in the lungs. The contraef.ed state of the sujierfieial 
vessels aec^ouiv^s for th(^ diminished perspiration ; wliilc the increased scevef ion of urine is 
referable to the blood being driven towards the internal organs. 

If the iminiu’siou be only temporary, reaction quickly follows. The cuta- 
neous circulation is speedily re-established ; a glow is felt ; jierspiratioii comes 
on ; the pulse becomes full and frequent ; and the body feels invigorated. 

The cold bath is employed with the view of obtaiiiiug tlie nervous impression 
or^liock, — the refrigeration, — or the re-action or glow^; but principally for 
the latter purpose in cases where it is desirable to increase the tone and vigour 
of theebody. 

In weakly and debilitated subjects, the rtwiioii or glow is imperfectly 
effected, and in such the cold bath acts injuriously. In delicate persons 
(females es])ecially), with feeble and languid circulation, cold extremities, and 
torpor of system, cold sea-bathing frequently aggravates all these symptoms^. 
Whenever cold bathing is followed, for several hours, by coldness of surface, 
blueness of lips, feeble pulse, reduction of strength, and headache, its use 
should be prohibited. 

In diseases of the heart and lungs it- is a dangerous remedy ; as also 
in^persons disposed to apoplexy, and who are unaccustomed to cold bathing. 


^ of Practical Meduin^f art. Bathing^ by I)r. J. Forbes. 

2 For some judicious reinaiia on this subject, consult Dr. Metcalfe’s work entitled C’te/'mc; Us 
Mavtu^mcat, Ohemical^ and Vital Agencies in th^ Phmomcna of Nat are, 2 vols. 8vo. Loud. 1843. 
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Jtfcis a common opinion that immersion in cold water is dangerous when tlic 
body is heated by exeroise, or other exertion; and hence it is custojjiaiy with 
bathers to wait until they become cooL Dr. Currie^ has strongly combated 
both the opinion and the practice : the first, he says, is erroneous, the second 
injinious. , 

T//e Cool Bath (w]jose tem])erature is from GO® to about 75®) is commonly 
used as a luxury, and for cleanliness. 

2, Cold Affusion, (jyerfimo; — Affusion w^as employed, as 

a hygieific agent and luxury, by the Greeks and Orientals at a very early 
period. Homer® makes some allusions to it; Hippocrates^ used it in medi- 
cine; and Celsus'^ recommends it in some affections of the head. The last- 
mentioned writer also states, that Cleophantus (a physician who lived about 
300 years before Christ) employed hot affusion in uiterinittents®. 

The affusion on the head is thus effected : — The water is to be poured on 
the head (inclined over a ])an or tub),* by means of an enver or pitcher, from 
a height of two or three feet. If the patient be confined to his couch, the 
head should be inclined over the side of the bed. In children, it is suflicient 
to squeeze a large sponge (previously soaked in water) at some height above 
the head, as recommended by T)r. Copland®. When the object is to apply 
affusion to tlie whole body, the patient is pla(jed in a large tub or pan {e, g, a 
bathing tub or washing pan), and then an* attendant, standing on a chair, 
may readily effect it. The time that the alFusiou ‘Should be continued varies, 
according to circumstances, from a quarter of a minute to twp or thr(^ 
minutes ; but in some (‘.ases it has been employed for twenty minutes. After 
the aifusion the body should be carefully wiped dry, the patient wrapped up 
warm, and placed in bed. 

The ('fleets of affusion dc])eiid partly on the temperature of the liquid, and 
partly also on the sudden and violent shock given to the system by the 
mechanical impulse j hence the reason why the effects vary according to the 
height from which the water is' poured. 

When water whose temperature is between 32® and 60® P. is used, we 
denominate the affusion cold. To a certain extent the effect of cold affusion 
is analogous to that of the cold bath, but modified by two circumwstances, 
namely, the short period during which the cold is apphed, and the mechanical 
influence of the stream: hence, its primary effects are ^ very transient, and 
reaction speedily follows. By a long continuance of affusion, however,^the 
heat of the hody is considerably reduced, and the same diminution of vital 
action occurs as when the cold bath is employed. " When,^' s^s Dr. Copland, 

the stream of water is considerable, and falls from some height upon the 
head, the effect on the nervous system is often very remarkable., and approaches 
more nearly than any other phenomenon with which I am acquainted to 
electro-motive^or galvanic agency 

Cold affusion is used principally in those cases where it is considered desirable 
to make a powerful and sudden impression on the system; as in continued, 

^ Medical Maoris on the Effects of Wdfbr, cold and wamif as a Remedi/ in Fever and other 
Diseases, vol. i. p. 112. 

Odysseif, x. 362, 

** Ayhmismi, sect, v. aph. 21 ; and sdet. vii. aph. 42. 

Lib. i. cap. 4, 

* Ibid. lib. iii, cap. 14, 

* London Mediml Gazette, vdl. x. 
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intertiiittent, and •eruptive fevers. In fever it may be used with safety^ 
according to Dr. Currie^ and others, when there is no sense o# chilliness 
preset, when the heat of the surface is steadily aboveVliat is natural, and 
when there is no general or profuse perspiration.^^ It is inadmissible during 
either the cold or the sweating stage of fever, aB also in the hot stage, when 
the heat is not greater than ordinary. In some insta^ices it seems to act by 
the shock it communicates to the system ; for the effect is almost immediate, 
the disease being at once cut short. Tlie.patient has fallen asleep immediately 
afterwards, profuse perspiration has succeeded, and from that timd recovery 
commenced. This plan of extinguisliing a fever, however, frequently fails j 
and, in that event, it may place the patient in a worse condition than before : 
hence it is not often adopted. 

In eruptive fevers it has been applied during the fever wliich precedes the 
eruption, as also after this has been established ; it has been used in both 
scarlet fever and small-pox, and even ia measles ; but its employment in the 
latter disease is objectionable, on account of the tendency to pulmonary 
inflammation, in wliich affection cold affusion is jirejudicial. 

Cold affusion has been used in croup y principally with the view of removing 
the spasm of the glottis, which endangers the life of the patient. 

Cold affusion is used with advantage in numerous other diseases : as in 
poisoning by hydrocyanic acid, tilcohol, opium, belladonna, &c. ; in asphyxia 
caused by the inhalation of carbonic acid, the fumes of burning charcoal, sul- 
phuretted hydrogen, hysteria and epilepsy; in puerperal convul- 

sions; in mania ; as also in tetanus. In malignant cholera it sometimes 
proved valuable^ ; principally, however, in mild cases. In severe attacks the 
power of reaction was insufficient. In the latter stages ^f inflammatory and 
other hrain affections of cliildren it is often serviceable. 

Cool and tepid affusion are employed as substitutes for cold affusion 
where dread js entertained of the effect of the latter. ISiey are safer, though 
less pow^erful agents. . 

3. The Showeh-bath {fmpluvimn) . — The shower-bkth is very similar in its 
effects to, but milder than affusion, and is frecpiently toployed as a hygienic 
agent to promote the tone and vigour of the body. In insanity it is used with 
the greatest benefit to allay mental excitement. In violent cases, the appli- 
cation of the show^er^bath, the patient being up to the middle in warm w^ater, 
seldom fails to subdue Ihe paroxysms^."^^ The period during which it should 
be continued is a circumstance of some moment. Dr. Conolly observes that 
it should be suspended when the patient appears overcome, and instantly 
renewed when symptoms of violence recur. A strong shower continued even 
for a minute has sometimes considerable effect/^ and it should never be 

many minutes prolonged without^ careful observation of the patients state. 
After four or five applications of this kind, the patient becomgp entirely sub- 
dued, and should then be taken out of the bath, rapidly dried, warmly covered 
up, and put into bed, with every possible demonstration of kind attention. 
Calmness and sleep are the usual results ; and more permanent effects fre- 
quently follow. A bath of this kind appears to produce a moral as well as 
a f^iysical impression ; being succeeded, in recent cases, by tranquillity for a 
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few days, and in chroiiic cases by quietness and improved bebaviour for many 
weeks, and ^rnetimes even for months/^ 

An extemporaneous shower-bath, produced by the aid of a cullender, may 
be used to allay the violent delirium of fever ; and is rendered more beneficial 
if the patient can be persuaded to sit in a semicupium of warm waters 

4 i , The Douche {duccia). — ^I'he term douche is applied to a stream of 
water directed to, or made to fall on, some part of the body. Its effect de- 
pends in part on the mechanical action or percussion, and in part on the 
temperatuji^, of the liquid. A column of water twelve feet high, made to fall 
perpendicularly on the top of the head, excites such a painful sensation, that, 
it is said, the most furious maniacs, who have once tried it, may sometimes be 
awed merely by the threat of its application ; and hence one of its uses in 
madness, as a means of controlling the unfortunate patient. At this moment 
a controversy is proceeding among certain French physicians concerning the 
application of the douche ; which some g.re disposed to use as a specific against 
delusive notions. The patient is kept under the douche until he entirely 
recants. The principle is extremely doubtful ; and it should be remembered 
of every severe application, that lunatics are seldom able to make their real 
sufieriiigs distinctly known. M. Esquirol subjected himself to the douche ; 
and he describes the sensation as very painful, resembling the continued 
breaking of a column of ice on the head, followed by a feeling of stupefaction 
which lasted an hour afterwards^/^ 

The douche is one of the remedies employed by hydropathists. 

It is a poM'Crful and dangerous stimulaiit, and reciuires great caution in its 
use and application. 

Topical douches are applicable in some cases of locd disease requiring a 
powerful stimulus ; as old chronic affections of the joints, whether rheumatic,' 
gouty, or otherwise^ ; paralytic affections ; sciatica ; old glandular swellings ; 
chronic headache ; deafness, &c. Dr. Butzke^ has recently employed it with 
good effect in old ulcers of the feet. 

The eye-douche has been employed as a hygienic agent. Jungken regards 
it as an efttictive stimulant for promoting the restoration of convalescent eyes, 
and which may be substituted for eye-waters and spirit-washes. Beer con- 
trived an apparatus for effecting it. It consisted of a double tin vessel ; the 
outer vessel containing ice, to cool the water contained in the inner one. 
IVom the inner vessel descended a narrow tin tube of about four or five f^et 
long, and terminating in a fine jet turned upwards, from which, when required, 
could be obtained a slender stream of water, which was regulated by a '‘stop- 
cock. Schmalz, Mautliner, and Bischoff, have effected variouj? modifications 
of this apparatus. The Amplest method consists of a tumbler filled with ice- 
cold water, into which dips the short leg of a glass syphon. The longer leg 
of the syphon should descend considerably below the bottom of the tumbler, 
and terminate iif a small point curved upwards. Grafe employed adaptation 
tubes of glass or brass, wliich were attached to the syphon by an india-rubber 


Dr. Lcndrick, Lond. Med. Gaz. voL xxiv. p. 104. 

* Dr. Conolly’s Report, before cited, p. 68. 

See some observations of Lisfranc on the use of the douche in white swelling, in the Lancet for 
1834-35, vol. ii. p. 337. 

^ London Medical GmteUe for 1839-40, vol. i. p. 893. 
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temedB of which cveiy fequisite direction and force .codd be 
g^m Jtw :the jet of water. * 

0]^al^!a of Jpractised at Baih may be re^iided as a kind of clpnc^e. tEhe 
'd^^gree or extent of trie applicatiou is detendined by the mnnber of times the handle ^bf 

pump is raised or depii^sed. iProm 20 to 200 ntrdces of pte^pnmp is the numb®^ 
generally directed to bo tsken at oi# time, which, however, may be increased or ^dimi- 
nished according to thtf age, sex, strength, or other circumstltoces of the patients The 
water does not issue in gushes, but in a continuous sjjemn* 

6. WASHES.—Cold, cool, or tepid washing or sponging 'may he used in 
febrile diseases, with great advantage, in many cases where affusion is not ad- 
missible, or where timidity on the part of the ptient or practitioner prevents 
the employment of the latter. * Dr. Currie® remarks, that in all cases of fever 
where the burning heat of the palms of the hands and soles of the feet is 
present, this method of cooling them should be resorted to. A little vinegar 
is frequently mixed with the water, tQ. make the effect more refreshing. Cold 
washing is also used to lessen the susceptibility of the skin, and diminish the 
liability to rheumatism and catarrh. On the same principle it is employed to 
check nocturnal emissions. Washing or sponging miyst be effected under 
precis^ the same regulations as t|iose already laid down for^ affusion. 

Dr. Kingkke® recommended the applicaiion of cold^ater to prts affected 
with gout, but tlie practice is somewhat hazardous. One method of treat- 
ing bums is by the appUcation of cold water to the injured part. In modern 
times. Sir James Earle* was the great advocate for this plan, which proves 
mine successful in scalds and slight bums. The burnt p0 should be 
covered with rags, and kept constantly wetted with water, in which ice is 
placed from time to ti|jpe ; care being taken never to remove the rags from 
'^thc burnt surface® 

If the cold fluid be c(^inually renewed, the practice has been called irriga- 
tion^ ^ It is effected eitUr by blowing cold water to drop on the affected 
part, from a stopcock inserted in the side of fk bucket of water, or by conduct- 
ing a stream of water froih a vessel by means of a strip of cloth, on the prin- 
ciple of a syphon. 

/3. Cold Liquids used internally. 


1. Cold Duinks.— Hippocrates ^ Celsus®, and other ancient writers, 
en«ployed cold water as a drink in ardent fever. In modern times, also, it 
has been extensively used in the same malady. Dr, Ilancocke^ called it the 
febrifugum magnum. Its employment, however, has not been limited to 
fever. From ifs supposed preat dlcacy in gouty complaints, Heyden^® termed 
it the arthritifugum magnum. 


* A JPraetiQal' XHssniatipn on ik$ MedUsiM Effects cf the Baih WaterSt byWJWcotier, M JD. 1720. 

» 4th edit. vol. i. p. 72. ^ 

^ AjAmhHaUon on the Chut, Xioud. 1804$ MMtiono^^fiaeee of (hut. Loud. 1807. 

^ An on ike Means of ksienmg the JEfects ofEiH on the Hwm JBoA^, Loud. 1799. 

* 2W Leetwm m the Primary and Soeondary Tr^tment (fEums, H, jark, Loud. 1882. 

* MacartiM TihmMse mi hJlmnmaMm, ISS, XSud. 18Se. 

1 Be Utu idgmArm. ^ ' 

® Lib. ill cap. ?. ^ \ 

® Fehrifuym Mkgmm, or tJmmon Wafer the beet Vur^/or Pmre, and probably for the Flayuf, 
5tb edit, iioud* 1728. ^ o 

^ Arthritft^m Mayom, h Physical Biecome on the Wonderful Wm of Cold Water, Loud. 1724. 
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We are indebted to Dr. Currie for the exaininatioii of tlie circumstances 
under which the intern'al employment of cold wafer in fever i)roper. 
Accorxling to him, it is inadmissible during the cold or sweating stage, but is 
both safe^ and advantageous when the sb‘n is dry and burning : in other 
words, the regulations for it are precisely tlie same as for cold atlusion. Yv' lien 
exhibited under proper circumstances, cold water oj^crates as a real refrigc'raiit, 
reducing preternatural neat, lowering the j)ulse, and disposing to sa\ euting. 
Occasionally, however, serious^nd even faial consecjucnces have resulted from 
the emploj'ment of large cpiantilics of it by iiersoiis who have been rendered 
w^arm by exercise or fatigue. 

ilesides fever, there are several other aflections. iTi wliicli cold water is a 
useful remedy. For oxarnjde : to facilitate recoveiy from ejulepsy, hysteria, 
and fainting; and to alleviate gastric pain and spasm. Large draughts of it 
have sometimes caused the cxpidsionof intestinal worms [Twnia and Aftcaris 
vermici/Ians), • 

2. Cold Injections. —r/. Cold ivatcr is thrown into the to check 

hemorrhage, to expel worms, to allay local pain, to rouse the patient in 
poisoning by opiumj and to diminish vascular action in caittahis. 

b. Dr. A. T. ThomsoiU speaks vewy favoiuably of the (iiiects of cold water 
introduc(id into the var/iudy by means of the stomach-pump, in uterine 
hemorihage. 


The Cold Wateii-Cuke, or HYUitorATiiY, though not )'(‘i adniittecl by the medical pro- 
fession among the legitimate means which may lie heiicfieialJy cmf)loyi‘d ia tlic trcatmeiil; of 
diseases, undoubtedly includes ])owerM tluirapeutie agculs, which, iii the hands of the 
educated and honouraldc ])raetii iouer, might be most beiu'ficiaUy resorted to as remedial, 
agents. It. does not- eoiillne itself to the use of i'oJd wafer only, but. iueludes <//y/ aweaiing^ 
exercise f and ref/tdafed clot hi nr/. The cold water is employcul l)()th in1('i'nally and 
cxtenudly ; mien/(ffh/ in the fonri of potions, gargles, lavcmHits, and injections into the 
ears, urethra, and vagina; externally \)\j baths, ablutions, wet Jiium sh('(ns,''a,iin wet com- 
presses. The baths arc both generm and local : 1h(‘ former mehide bill baths (portable, 
plunging, river, and w^ave baths), half baths, show(‘r-baths, douehes (including tlu^ sturz- 
bath, a doiiclic on a large scjde), and drop-batbs; lh(5 local liaths eompreheinl the- sitz-bath 
(sitting batli) either in still or flowing water, the. foot-bath, tJie hand-bath, tlu^ head-bath, 
th(‘ car-bath, the eye-bath, &c. — To works ])rof(;ssedly (hivoted to this subj(;’ct I must refer 
the reader who may be desirous of iiifonnation resptxjting it. 


c. Cold Solids : Jee twd S?ww, 

The temperature of these agents does not exceed F. Tlicj^ are emphwed 
botli internally and externally, to obtain sometimes tln^ primary, at otlicT times 
th(‘ secondary effects of cold. 

1. Exteiinal Use. — a. Of the Primary Effects. — Icc is used to cheek 
hemophage, more especially when the bleeding vessel cannot b(‘ easily got at 
and tied; as a^cr operations about the rectum, more es])eciid!y for. ]ules siud 
fistula. It is applied to the chest in dangerous liemoptvsis, and to tli(‘ abdo- 
men in violent floodings. In some of these cases, c.s))eciully iji uterine hemor- 
rhage, more benefit is obtained by jiburing cold neater from a height [cold 
affusion or douche) than by the use of ice. 

A bladder containing pounded ice [ice poultice) has befm applied to her- 


^ Mements of MeUeria Medico and Theraneuties^ vol. ii. i>. 7^, Loud. 1833. 
VOL. I. O 
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nial tumors to diminish their size and facilitate their reduction ; but notwith* 
standing^that the practice has the sanction and recommendation of Sir Astley 
Cooper ^ it is^ I believe, rarely followed, not having been found successful; 
while, if* too long coTitinued, it may cause gangrene. In this, as well as in 
other cases, where ice or snow cannot be procured, a freezinr/ mixture may 
be substituted. Eor this purpose, five ounces of sal ajnmoniac, five ounces of 
nitre, and a pint of water, are to be placed in a bladder, and applied to the 
part. Ice has also been applied in prolapsus of the rectum “or vagina, when 
inflammation has come on, which threatens to terminate in mortificalkion. 

The ice-awp (^. e. a bladder containing pounded ice) is applied to the head 
with great benefit in inflammation of the brain ; in fever, where there is great 
cerebral excitement, with a hot dry skin ; and in acute hydrocephalus. In 
apoplexy, likewise, it might be useful ; as also in delirium tremens, and in 
mania with great mentiil excitement. In the retention of urine, to which old 
persons are liable, icc-cold water apphed to the hypogastrium is sometimes 
very effective in causing the evacuation of this secretion. ^ 

b. Of the Secondemj Ejfe&ts. — ^^f riction with ice or snow is employed to 
])roduce the secondary effects of cold in diminished sensibility of the skin, and 
in the rheumatism or gout of old and enfeebled persons ; but its most common 
use is as an application to frost-bitten parts. The feet, hands, tip of the nose, 
and jnnnae of the ears, are the organs most frc(^uently attacked. In order to 
guard against mortification, and other ill effects arising from a too rapid 
change of temperatui'e, the vital properties must be slowly and gradually 
recalled. In order to effect this, the frost-bitten j)art should be rubbed with 
snow or pounded ice, or bathed in ice-cold water, very gradually raising the 
^temperature of the applications until the part ac(|uires its natural heat. 

2. Internal Use. — Ice, or ice-cold water, is swallowed for the purpose of 
obtaining cither the primary or the secondary effects of cold. Thus, it is 
taken to cajise contraction of the gastric vessels, and thereby to check or 
stop hemorrhage from the mucous membrane of the stomach. It has also 
been found beneficial in nasal, bronchial, and uterine hemorrhage. In the 
latter cases, the constriction of the bleeding vessels must be effected through 
the sympathetic relations which exist between tlie stoniacli and other organs. 
Ice is also employed to relieve cardialgia., vomiting, and spasmodic pain of the 
stomach. In the latter stage of typhus fever its internal use is sometimes 
bt^heficial. 


,4. ELECTRICITAS.— ELECTRICITY. 

General Remarks. — ^Tlie agent or force denominated electricity (from 
^Xeifrpov, amber) appears to exist in all terrestrial bodies ; either in a pasaive 
and quiescent condition, or in an active and free one. Thejatter state may 
be induced by a variety of circumstances, which are denominated modes of 
electrical excitement, or sources of electricity ; and the bodies in which tliis 
condition of electric^al actmty is inade manifest are said to be electrified. 
Active at free electricity exists eithef in a state of rest and equilibrium, 
when it is called statical, or in that of motion or progressive action, when it 
is termed dynamical. Its activity is manifested by the production of various 

0 — 

^ The Anatomy and Baryicdt Treatment of Inguinal and Congenital Hernia, p. 25, Lpnd. 1804. 
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phenomena, denominated its effects^ and which are of six kinds ; namely, 
mechanical^ luminous^ calorijic, chemical, maffnetic, and physiological. 

The phenomena presented by electricity, obtained from different sources, 
differ not in their character, but only in degree \ and, in that respect, vary 
in proportion to the variable circumstances of quantity and intensity'^ 

" Tlie term quantity, in electricity,” says Dr. Faraday, ‘‘ is, perhaps, sufficiently definite 
as to sense; the term intemity i^ more diffic^t to define strictly.” It is commonly used 
to indicate the ability or power which electricity possesses of overcoming resistance to its 
progress, siid wliich varies in degree in different cases. 

Tlie voltaic battery yields a large quantity of electricity of low intensity, 
and wliich possesses great chemical and but little attractive and repulsive 
powers; whereas the common electrical machine gives a small quantity of 
electricity of high intensity, and whose chemical powers are very feeble, but 
whose attractive and repulsive influence is very great. The former source, 
therefore, is said to yield electricity &f‘ quantity ; the latter, electricity of 
intensity. 

The relative quantities of electrieity evolved by the ordinary electrical machine and the 
voltaic battery have befen ascertained by Dr. Faraday ^ to be as follows : — K voltaic battery, 
consisting of “ two wires, one of platina and one of zinc, each one-eighteenth of an inch m 
diameter, placed five-sixteenths of an inch apart, and immersed to the depth of five-eighths 
of an inch in acid, consisting of one drop ot oil of vitriol and four ounces of distilled water 
of about 00° Fall., and connected at the other extremities by a copper wire eighteen feet 
long, and one-eighteenth of an inch in thickness, yielded as much electricity, inlittle more 
than three seconds of time, as a Leyden battery charged by tliirty turns of a very large 
and powerful plate macliine [fifty inches in diameter] in full action.” And the same 
authority further observes, that 800,000 such charges of this Leyden battery “ would be 
necessaty to supply electricity sulFicient to decximpose a single grain of water.” 

The relative aegrccs of intensity of the electricity obtained from the common electrics 
machine and from the voltaic battery have not been accurately measured. The foUowing 
illustrations, however, 'will give some idea of their enormous iflfference : — “ When in good 
excitation,” says Dr. Faraday®, “ one revolution of the plate [machine above alluded to] 
will give ten or tw’clvc sparks from the conductors, cjich an inch in length. Sparks or 
flashes, from ten to fburteen inches in length, may be easily drawn from tne conauctors.” 
It is obvious, tliercforc, that the intensity of the electricity thus obtained is very great. 
But that of voltaic electricity, though vj^rying according to the chemical character of the 
elements used and the energy or intensity of the afiinities^ is always much more feeble. 
Mr. Gassiot® found tliat the Sectricity produced by 320 series of DanicU’s constant battery 
affected the gold-leaf electrometer, but did not possess sufficient intensity to pass through 
THiWth of an inch of air. With a water-battery of 3520 pairs, the sparks were only i^th 
of an inch long®. Lastly, with 100 series of Grove’s nitric acid battery, carefully insula^d, 
the terminals consisting of copper disks six inches in diameter, the sparks obtained were 
only TirWth of an inch in length 7. 

The action or effect called the discharge may be effected iii four modes®: 
by conduction, by convection, by disruption, and by electrolysis. 

The discharge of electricity through the animal body, like that through 
water and acidulated and sahne solutions, is effected by electrolysis. 

^ Experimental Researches in Electricity, by M. Faraday, Lond. 1839, 8vo. p. 102; and Ehil. 
Trans, im. 

f Op. cit. pp. 102—7, and pp. 252—63. 

® Op. dt. p. 84. 

J Faraday, Phil. Trans, 1834, 9th Series of Researches, $ 905 — 909. 

® Phil. Trans. 1840. 

® Ibid. 1844. 

^ Meeting of the British Association, 1846. 

Faraday, Phil. Tram, 1838, 12th Series of Researches. 
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In the electrolytic discharge, the ionSy or substances which are evolved or set free by the 
electro-chemical decomposition, appear only at the electrodes or poles, these being “ the 
Siting silrfaces of the decomposing substance, and, except at them, every partide finds 
other particles, having a contrary tendency, with which it can combine h” 

In every mode of effecting electrical excitement tliere are tw^o opposite or 
antagonist electricities set free : • the one, called punitive or vitreous ; the 
other, negative or resinons. 

The physical and chemical ]ilicnomena produced by an electric discharge vary somewhat 
according as it takes place from a positive or negaiive siirfaci'.-. The physiological effects 
appear to lie the same ; though formerly positivt* eleciricity was supposed to be stimulant, 
wliile negative clectiicity was thought to no sedative 

Physiological Effects. — a. On Vef/etahles, — No conclusive evidence 
has hitherto been adduced demonstrative of the influence of electricity in 
promoting vegetation^. 

h. On Man and other ^Electricity is distinguished from other 

physical agents by its faculty of aflecting all our senses ; whereas light 
excites no organs but tliose of vision. Heat aids only on our flieling; whilst 
magnetism exerts upon our frames no jicrceptiblc influence wliatever-^.'*^ 

It will be convenient to consider the efl'cets first of statical, and afterwfuds 
of dynamical, electricity. 

1. Effects of Statical Electricity on Ma?i and other Animals, — No 
perceptible influence is exercised by statical electricity over the animal func- 
tions. In clear and serene states of the weather, the atmosphere is usually 
charged with positive electricity, which, by iiiductiou, renders the surface of 
the earth, and all living beings tliorc^ou, negative ; whiles, in damp and wet 
rweather, the reverse states usually exist ; tlic atmospliere being negative, and 
the surface of the earth positive. We arc unable, however, by our feelings 
to detect these opposite electrical conditions of the atmosphere, or to ascribe 
to them any peculiar influence on the system. 

When we place a patient in what is called the electric hath, that is, on 
the insnlating stool or chair, and in connection with the prime conductor of 
a common electrical machine, the wliole surface of the body becomes cliarged 
with positive electricity, while the atmosphere surrouuding it is rendered 
negative ; but no constant and certain physiological eflcct is observed there- 
from. In some cases, it is said the pulse is quickened ; in others, unaltered ; 
while, in a third class of cases, it becomes reduced in frequency at the end of 
ten or fifteen minutes®. But these phenomena, as well as the copious perspira- 
tion, which lias also been ascribed to the electric bath, arc referable rather to 
the excited ima^nation, fear, or other feelings of the patient, than to the direct 
influence of electricity on the body. 

2. Effects of Eynamical Electricity on Man and other Animals. — The 


' Faraday, TUI. Tran^. 1833, 5th Series of Researches, § 535. 

2 Ibid. 1838, 12th and 13th Series of Researches; "Walker, Account of Exjicrim cuts with a 
Constant Battery y in the Transactions of the Londm Electrical ^mefy, 1838. 

* Apjohn, in Cychpadia of Practical Medicine y vyj. i. art;. Electriaty. 

^ See an interesting pa 2 )er by Mr. Edward Solly, On the Influmce of Electricity on Vegetables, in 
tbi» Journal of the Horticultural Society, vol. i. 1845. Also, Further Ohservatiom, iii the same 
Journal, 1847. ^ 

® Peschel’s Elements of Physics, vol. ii. p. 1, 1846. 

® See Mr. Smith’s experiments, in^. Hodgkin’s Translation of Edwards’ work, On th^. Influence 
of Physical Agents on Ljfe, p. 885, Lond. 1832 
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progressive action or motion of electricity^ usually denominated tlie electric 
curreniy produces remarkable and powerful effects on the animal# system : 
these we may conveniently arrange under four heads ; viz. effects on the nervous 
system, effects on the muscles, effects on the secretory organs, and effects on 
the heart and blood-vessels. 

a. Kffects on the Kervons 8 //stem, — According to Matteucci^, the nerves 
are somewhat better conductors of electricity thm the cerebral substance; but 
their conducting power is four times less than that of muscle. Todd and 
Bowman^, however, could detect no appreciable difference in the conducting 
power of Jierve and muscle. 

But the nerves do not a])pear to be equally good eonductors in all directions ; 
at least, it api)eared to Matteucci that the spinal nerves were better conductors 
in the centrifugal than in the centripetal direction*^ 

aa. On the Nerves of Sensation. — The electric current acts like other 
stimulants on the nerv(‘s of sensation, S.nd excites tlie special function of each 
nerve. Thus, when transmitted along the nerves of touchy it excites pain, 
tlie shock, and otlicr disagreeable sensations ; along the optic nervCy it causes 
the sensation of light ; along the (jusiatory nervCy a remarkable taste ; along 
tlie auditory nerrCy sound^ ; and along the olfactory nerve y the sensation of 
smell®. 

Tli(^ en'cct- on the; gustatory nerve is not rcf(;rjihle to the action of the substances pro- 
(lu(*(;d by tlie electrolysis of tlu; salts of the saliva; for,y/Av/fy, the sensation may be excited 
by a cuiTcnt whicb is too feelile to ({(‘compose these salts; and, Volta cx])ericiiced 
an acid taste; from (lu; inthu'uee of an (‘Icctric current at the inomeut when his tongue was 
ill contact with an alkaline solution. 

/3/3, On the Nerves of Motion. — ^AYhen an electric current is transmitted 
along a nerve of motion, contraction of the muscles to wliicli the nerve is 
distributed is jiroduced. 

MM. Long('t and iMatteucci^ have made some very curious observations on 
the effects of the electric current on motor nerves. Immediately after the death 
of the animal, muscular contractions are induced both at the commencement 
and at the iuterrujitioii or cessation of ilie cur.i*ent, whether it be direct or 
inverse. But some time aft(n*, or in what is calh;d the second stage of the 
vitality of the nerve, the muscles arc thrown into contraction only at the 
commencement of an inverse or centripetal current, and at the cessation of a 
direct or centrifugal current. 

A current is said to be direct or centrifugal if it pass in the direction from the brain 
towards the distal extremities of tlie nerves. An inverse or centripetal (jjiiTent is one that 
passes in the opposite direction. 

The susceptibility of motor nerves to the influence of the electric current 
may be destroyed by tlie action of narcotic poisons ; by a sufficiently prolonged 
separation of ijae nerves from the central parts of the nervous system ; by a 
ligature iiiterjiosed between the parts of the nerve irritated and the muscles ; 

J Traits des ThSmm^nes Meclro-Phj/siologiqtie des Artitnauxt p. 48, Paris, 1844. 

“ Physiological Anatomy, p. 243, 1845. 

^ Traits, p. 50. 

^ Volta, Phil. Trans, for 1800, p. 403. 

Muller’s Elements of Physiology, by BaJy, vol. i. p. 623, Lond. 1838. 

Papport entre le sens du Courant Slectiique et les Contractions musculaires dues h ce Courant, 
{Comptes rendus de VAcadSmic des Sciences dti 9 Sept. 1844). 
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and by continued excitation of the nerved But the muscular contractions 
caused by the commencement of the inverse current continue to be produced 
for a much longer time tlian those which arise from the cessation of the direct 
current. 

yy. On mixed Nerves. — By mixed nerves are meant, nerves which have a 
double root, and which, therefore, are both sensitive and motor.' A current 
of electricity transmitted along a mixed nerve excites both sensation and 
muscular contraction. 

MM. Longet and Matteucci^ have observed a very remarkable difference in 
the effect of the electric current on the motor and mixed nerves. In the 
second stage of the vitahty of the mixed nerves, the direct or .centrifugd current 
excites contractions only at its commencement ; while the inverse or centripetal 
current excites them only at its cessation. These phenomena are directly the 
reverse of those which occur in the case of the. motor nerves before noticed. 

In the following table, the differeilt effects of centripetal and centrifugal 
currents are contrasted : — 

Effects of Electric Currents on Motor and Mixed Nerves. 





Effects of Currents. 



Nerves. 

Direct or 

Centrifugal Current. 

hivei'se or Centripetal Current. 


Commence- 

ment. 

Closed 

Circuit. 

Cessation. 

Commence- 

ment. 

Closed 

Circuit. 

Cessation. 

Ist Period of VitaUty, 

^ Motor nerves .... 

M uscular con- 

No effect 

Muscular con- 

Muscular con- 

No effect 

Muscular con- 

Mixed nerves . . . 

tractions. 
Strong con- 

No effect 

tractions. 
Contraction of 

tractions. 
Contraction of 

No effect 

tractions. 

Contractions 

2d Period of Vitality, 
Motor nerves .... 

tractions of 
superior and 
inferiormus- 
cles®, and 
pain. 

No effect ...... 

No effect 

superior and 
inferior mus- 
cles, and pain. 

Muscular con- 

suijcrior and 
inferior mus- 
cles, and 

great pain. 

Muscuhir con- 

No effect 

of superior 
and inferior 
muscles, and 
pain. 

No effect. 

t»Mixed nerves . . . 

Contractions 

No effect 

tractions. 

Contractions 

tractions ex- 
citable for a 
longerpcriod. 
Contractions 

No effect 

Contraction of 


of the inferior 
muscles. 


of superior 
muscles, and 
pain. 

of superior 
muscles, and 
pain. 


inferior mus- 
cles. 


SS. On the Ganglionic or Sympathetic Nerves. — The ganglionic or 
sympathetic nerves are sensitive, and possess a motor though involuntary 
influence over the parts they supply : hence, therefore, a curreiat of electricity 
transmitted along these nerves should, in conformity with its influence on the 


* Matteued, Trmtey p. 214. 

^ Longet and Matteucci, Ma^ort. 

The terms sv^erior^^ inferior refer to the point of excitation. The superior muscles are those 
supplied from neives wfieh come off above the point of excitation ; the inferior muscles, on the coii- 
traiy, are those supplied from nerves which come off below the point of excitation. Contractions of 
the superior muscles are r^cted mmementSy and are due to the irritation of the nervous centre 
effected through the sensitive nerves, 
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mixed nerves above noticed, excite both sensation and muscular contraction. 
Matteucci^ confirms the statement of Humboldt and Muller 2, that the electric 
current applied to the cardiac and splanchnic nerves excited respectively con- 
tractions of the heart and tlie peristaltic movements of the intestines ; but I 
am unacquaiiited with any experiments in wliicli sensation was excited by the 
influence of electricity on the ganglionic nerves. 

Mattcucci has observed some remarkable peculiarities in the action of the 
current on the ganglionic nerves. Instead of commencing immediately on 
the closui’e of the circuit, the contractions did not appear until some time 
subsequently, and they continued after the current had ceased. In these 
respects, however, electricity agrees with other stimulants in its action on 
these nerves. Matteucci was unable to recognise* any w(Jl-inarkcd difference 
between the effects, on the ganglionic nerves, of the direct or centrifugal 
current and those of the inverse or centripetal one. 

The influence, on the secreting org'cgis, of the electric ciiiTent transmitted 
along the ganglionic nerves is an interesting object of inquiry, and one wliicli 
requires examination. Krimer^ states tliat, by division of the sympathetic 
nerve in the neck, the urine was remhired alkaline and albuminous ; but, on 
the ap])licatioii of galvanism, its normal ])roperties were restored. 

BE, On the Nervous Centres. — Instantaneous death is produced by the 
passage of powerful charges of electricity through the brain, liabbits and 
other small animals may be thus destroyed by the discharge from the electrical 
battery, or even from a large Leyden jar ; and the death produced by lightning 
is a fui’ther illustration of the instantaneous and fatal effects of electricity on 
the nervous system. 

When the charge is not sufficiently powerful to cause immediate death, the 
effects produced are analogous to those of concussion of the brain^. * 

Mr. Singer® once accidentally received a considerable charge from a 
battery through the head ; the sensation was that of a violent but universal 
blow, followed by a transient loss of memory and indistinctness of vision, but 
no permanent injury ensued,^^ The same authority observes that, if ‘‘ the 
charge is passed through the spine, it produces a degri^e of incapacity in the 
lower extremities ; so that if a person be standing at the time, he sometimes 
drops on liis knees, or falls prostrate on the floor 

Some interesting experiments have been made by Matteucci®, both alone and in con- 
juiiction with Ijong(;ts on the effects of the voltaic current on the nervous centroi of 
animals. Neither muscular contriictions nor apparent pain were produced wlien the current 
was transmitted tliroiigh the cerebral hemispJieres, or throiigli trie cerebellum, or tlirough 
the pulp of the hemispheres either of the cerebrum or cerebellum, Nei^ier were any con- 
tractions produced by the passage of the current through either the jiostcrior columns 
or grey substance of the spinal cord. But both pain and muscular contractions were 
induced when the current acted on the corpora quadrigeniina and crura cerebri ; and the 
effect of both the direct and the inverse current on the anterior columns of the cord were 
the same as thos# produced on the motor nerves ; that is, contractions were (jxcited under 
the same circumstances. We may conclude, therefore, says Matteucci, that the electric 

' Traits, p. 247. 

Muller’s Thysiology, h^Baly, vol. i. pp. 191 and 068. 

® Ihid, p. 470. 

^ Lortd. Med. Gazette, xiv. 664. 

® Singer, Elements of Electricity, p. 295, Loml. 1814. 

® TimiS, p. 242. 

' Rajiport. 
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current acts on the central parts of t.lic nervous system like other stimulants whose action 
has been so well detenninea by M. Eiourens. 

• 

2. EfectH on the MurcIc ^, — It has been ascertained by Matteucci, that a 
current of electricity causes the contraction of a muscle from which all visible 
nerves have been carefully removed ; and that the contractions occur both at 
the commenocinent and cessation of the cuiTeiit, and are independent of its 
direction ; and he infers from his experiments — 

1st. That tlui propcirty of contractbig possessed by the living muscular fibre is inlicrcnt. 

2dly. That the motor nerves, when iiTiiated, produce contractions in the* muscles to 
which ihcY are distributed by acting on tins inherent ])roperiy of the muscle. ^ 

3dly. Inat the- luu'ves may be temporarily deprived of tliis property by circumstances 
which T have before stated. 

4thly. That the muscular fibre requires, for the continuance of its irritability, the 
sunulf iineous action of sensitive imd organic nerves, and of blood, by which its nutrition is 
kept up. 

Wlicn a current of electricity traverses simultaneously muscles and nerves, 
the contractions which ensue are principally duo to the action of the current 
OJi the nerve : for, when the. current is direct, the contractions occur at its 
commenccineiit ; wliereas, when it is inverse, they occur at its cessation. 

3. EjfeeU on the Secreting Organs . — Altliough little is known with respect 
to the precise agency of tlie nerves in iho act of secretion, yet we have abundant 
evidence to prove that they exercise some inllucnce on this process ; and, as 
the electric current excites the motor and sensitive nerves, it ajipears, a priori^ 
])robabl(‘. tliat it may also excite the nerves distributed to the secreting organs. 

The ex])crimeni instituted by the ilaroii A. von Humboldt on his own 
person is well known. Having ap])lied two blisters to the region of the 
HhoLilders, he covered one of the blistered surfaces udth a silver plate, and 
closed the circle by means of a conductor of zinc, when a painful burning was 
produi'cd, and a change in the cliaracter of the disclmrgc ; from being bland and 
colourless, it iHicaine a red acrid lluid, which left livid red strefdvs on the jiarts 
of the back wluu’e it ran. M. Most likewise states that, having caused a 
galvanic current to pass througli the jiarotid, by applying the positive ])olc 
to the situation ()f the gland for the space of ten minutes while he held the 
negative pole in his hand, an increased secretion of saliva, which was neither 
acid nor alkaline, took jilacek^'^ furthermore, Krimcr reports tliat the division 
of the sympathetic nerve in the neck caused the urine to become alkaline 
an8 albuminous ; but that the application of galvanism restored its normal 
properties 2. 

Dr. Wilsoii Pliilip^ divided the nend vagi in a rabbit, and found, as he supposed, that 
the digestive process was stop])ed ; and in another experiment lie restored, as he tells us, 
the functions of tlu'.sc nerves by the voltaic inflnence. But subsequent experiments have 
shown that the division of the nervi vagi docs not wholly stop the digestive process, and 
that electricity cannot restore il to its original statc^. 

4. Effects on the Heart and Blood-vessels . — I have already stated that 
contractions of the heart may be induced by galvanizing the cardiac nerves. 


\,Miiller’s Ph^sioloffi/, by Baly, vol. i. p. 409. 

2 Ib id. # 

^ An E.rperimentdl Inquiry into the Laws of the Vital ffunctionSf pp. Ill, 213, 256, &c. 3d edit. 
Bond. 1826. 

* Muller, op. ante cif. p. 549. 
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But in neither the arteries nor capillaries can contractions be induced by the 
voltaic current^ though Wedemeycr states lie has seen a distinct permanent 
contraction of the small arteries induced by it^ ® 

Circumstances modifying the Effects of the Electric Current. — The 
physiological iritluonce or ellects of the current are modified by the following 
circumstances : — 

1 . The intensity of tlic cnircnt. 

2. The quaiitity of electricity jmssing in the current. 

The (lircction of tlie current. 

4. The continuance or intermission of the current. 

5. The (iffccts of certain diseases or poisons. 

1. The In temity of the Current, — The physiological effects of the electric 
current are greatly modified by its intensity : if the latter be heightened, the 
eflects arc increased, and vice versa, 

a. The current of electricity obtained from a single pair of plates produces, 
under ordinary circumstances, no sensible effect on the sense of touch ; but, 
if its intensity be augmented by transmitting it through repeated coils of wire, 
its effects become very perce})tible. 

ft, A small quantity of (dectricity, whose intensity is high, produces very 
powerful effects ; as the discharge of the common Leyden jar or battery : 
whereas a large (juaiitity of electricity, wdiose intensity is low, produces very 
feeble or scarcely jjcrceptible ellects. ^ 

Tlic elcc.t ncity evolved by Faraday’s wire voltaic battery, before described, would be 
without })(M’C{q)tible elhjet, oii tlic scuisc of touch, on account of its feeble intensity. But 
an cquid ((uantity ol‘ electricity, obtained by t^e ordiuaiy electric machine, and, therefore, 
of V (‘17 high intensity, gave a most violent shock; and “if passed at once through the 
h ead ()f a rat or cat,’^ says Dr. Faraday % was suliicient “ to have killed it as by a flash of 
lightning.” 

A certain degree of intensity is required to enable the current to overcome 
the resistance ollered by the animal body to its transmission. 

2. Quantity of the Current, — ^Tlic influence of quantity is best seen in 
4;hose cases where the intensity of the current is great. Thus the power or 
force of a shock produced by the discharge of the Leyden bottle or battery is 
proportional to tlic area of the metallic coating, the intensity of the electricity 
being equal. In other words, a large Leyden bottle gives a more powerful 
shock than a small one charged to the same intensity. 

Wheii the intensity is low, and the resistance to the transmission of the 
current is consequently great, the influence of quantity is slig^it. Thus, in a 
voltaic battery, composed of a few^ pahs of plates, no difference is perceptible 
between the effects of large and small plates. 

In coil macliines, the power of the shock is augmented by using, as con- 
ductors, large metallic surfiices instead of mere wire points ; or by moistening 
the animal surface with a sdine solution. By these means the resistance is 
lessened, and the quantity of electricity wdiich is transmitted is increased. 

3. Direction of the Current, — To Volta is due the credit of having dis- 
covered the modification which tht? continued passage of an electric current 
along the nerves effects in the action of the current itself^ and which hasfin 


^ MiilUir, pp. 205 and 228. 

^ J ? hit . Tram . 1834, 7tli Series of Rcseyclics, f 860. 
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consequence, been termed the Voltaic alternatives. The fact is thus stated 
by Mattqucci ; — The current which is transmitted along a motor nerve of a 
living or recently-killed animal, and which continues to pass along the nerve 
during a certain period, modifies the excitability so as to render the nerve 
insensible to the passage of the current so long as it moves in the same direction ; 
but the excitability of the nerve reappears when the current is made to pass 
in the opposite direction : so that when a nerve has been modified by the 
passage of the current in the way described, we may restore to it its lost 
excitability by reversing the current. Thus, at every change in the direction 
of the current, the limb, which previously contracted only when we closed the 
curcuit, becomes now capable of contracting at the interruption of the same 
circuit.^^ 

The different effects of the direct or centrifugal, and of the indirect or cen- 
tripetal, current on the motor and mixed nerves have been already stated. 

Matteucci found that the centrifugal curroTit destroyed the excitability of 
the nerves much^ore speedily than the cenki petal current. 

4. Continuance or Intermission of the Current. — An intermitting 
current {L e. a current alternately intciTU])ted and renewed at very short 
intervals), excites tetanic convulsions ; but sooner (jxliausts the excitability of 
a nerve than a continuous currents 

5. Effects of certain Diseases and Poisons. — ^Tlic effects of electricity are 
modified by the%xi^ence of paralysis. Thus, an electric shock, transmitted 
through a part affected with paralysis of sensation, produces little or no pain 
(according as the disease is incomplete or complete) ; wliile the effect of a 
similar shock on a healthy part is very painful. In several cases of hemiplegia, 
consequent on apoplexy, I have found that the muscular contractions caused 
by the vibrating current of a coil macliine were very feeble in the paralysed 
limb, while they were very powerful in the healthy one. 

Hydrocyanic acid, or a solution of opium, or one of nux vomica, or death 
by the electric shock, lessens or destroys the excitability of the nerves sub- 
mitted to the electric current, though the muscles retain their irritability. 

Carbonic acid, sulphuretted hydrogen, nitrogen, and chlorine, do not possess the power of 
exliausting the excitability of the nerves. 

Character and Peculiarities op the Physiological Action op Elec- 
tricity ON Man and Animals. — Electricity acts on the nervous system of 
living or recently-killed animals as a stimulant or excitant. 

Like heat, alkalies, and mechanical irritation, it excites sensation when 
applied to thrf sensitive nerves, and muscular contractions when applied to 
motor nerves. It further agrees with these stimulant agents in the ciremn- 
stance that its prolonged action exhausts the nervous excitability; but it 
differs from other stimulants in several circumstances, of which, according to 
Matteucci^, the following are the principal : — 

1. The electric current excites cither muscular contraction or sensation according to 

the direction in which it is transmitted along a mixed nerve. 

2. The electric current excites neither contraction nor sensation when passed transversely 

^ across a nerve. 

3. The electric current produces no effect by its prolonged transmission along a nerve. 


' Mattcucri, Treuie, p. 232, et scq. 
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4. The electric current excites a nerve when it ceases to pass. 

5! The electric current restores the excitability of a nerve which had been exhausted by 
a reverse current. 

6. The electric current retains for a longer period than any other stimulant its power of 
rousing the excitability of a nerve. 

COBUELATION OE THE ELECTRICAL AND NeRVOUS FoRCES. — Bctwecil 
electricity and the vu ^tervosa there exist, both in their development and 
propagation, several striking analogies, which at one time disposed physio- 
logists to^regard these two forces tis identical; but the failure of the most 
competent cxperiinentahsts *to detect electric currents in the nerves, and the 
wTll-ascertained differences in properties betw^een electricity and the vis 
^lervosa, have led more recent pliysiologists ^ to reject the electrical hypothesis 
of nervous power, which, in the present state of our knowledge, seems to me 
to be no longer tenable. 

Uses. — E lectricity is emplo/ed as a therapeutical agent sometimes rationally, 
sometimes empirically. 

When it is resorted to for the purpose of producing olie or more of its 
known physiological effects, and thereby of fulfilling an indication in the 
treatment of a disease, its use may be termed ratio naL 

But it has been employed in some diseases in wliich the indications for its 
use are not obvious, and in which its methodus medendi^ if, indeed, it j)ossess 
any curative power whatever, is unknown. In such cases we may term its 
use enijnricaL ^ 

1. Paralysis. — Electricity is sometimes beneficially employixl in paralysis 
of sensation or of motion, or o| both of these functions. Its operation is that 
of a peculiar and specific stimulus* to the nerves; and hence it- is most useful 
in those cases where these only arc ajffected ; while in paralysis from lesion of 
the nervous centres it holds out but little hope of relief. 

In local paralysis, where a single muscle or a set of muscles only is affected ; 
in paralysis arising from a torpid, inactive, or benumbed condition of the 
nerves themselves ; in paralysis, stiffness, and rigidity consequent on chronic 
rheumatism, bruises, sprains, &c. and after all inflammation and tenderness have 
subsided ; in paralysis arising from poisoning by lead ; and, lastly, in all cases 
of what is sometimes termed functional paralysis, electricity frequently proves 
highly serviceable : and in some of these cases I have seen the most marked 
relief follow its use. 

In paralysis from permanent organic lesion of the nervous centres, no benefit 
can be anticipated from its employment. 

In the chronic form of paralysis which follows apoplectic^ attacks from 
cerebral hemorrhage it is frequently resorted to ; but rardy wdth benefit. In 
all recent cases, and generally during the existence of inflammatory and febrile 
symptoms, its use is improper. It must never be applied until sufficient time 
has elapsed, aftft* the occurrence of the hemorrhage, to allow of the absorption 
of the coagulum. But when there is reason to suppose or hope tliat the 
effused blood has become absorbed, and that paralysis remains from desuetude, 
the stimulation of the nerves and muscles of the part by an electric current 
deserves a trial, and may now and then prove serviceable. Moreover, ^e 
occasional exercise of the muscles of a paralysed limb, #weak voltaic 

^ Miillcr’s Physiology, by Baly, vol. i. p. 635; TraiiSt p. 25^^To(ld and Bowman, 

Physiologiccd Anatomy, vol. i. p. 243. ^ 
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current, checks the shrinking of the muscles and loss of irritability consequent 
on their disused 

In tlie application of electricity to the treatment of paralysis, attention 
should be paid Ip tlie duration ^ and the direction of the current. 

a. Force of the Current. — At the commencement of tlie use of electricity, 
the current employed should be very feeble: afterwards its force must be adapted 
to the intensity of tlie malady. In slight cases, a w^eak voltaic currtmt may be 
employed : in more severe^- cases, a more intense one, or the magneto-electric 
current, may be used. The shock produced by the discharge of* a Leyden 
phial should be reserved for chronic cases of complete paralysis. 

h. Duration of the Current. — This must be governed by the force of 
the current : the more ])owerful the current, the slioiter should be its duration. 

The interrupted or intermittent current should be preferred to the con- 
tinuous one, care being taken not to apply it long enough to exhaust the 
excitability of the iicrve. 

Matteu(*ci recommends that from twenty to thirty shocks should be com- 
municated within two or tlircc minutes, a few seconds being allowed to 
intervene between each shock. The patient should be then left undisturbed 
for a few minutes ; after which tlie treatment may be renewed. 

c. Direction of the Current. — This is determined by the kind of 
paralysis. In paralysis of sensation only, the current should be? direct or 
centrifugal ; in paralysis of motion, it should be inverse or centrijietnl. In 
paralysis both of sensation and motion Maiteucci states there are no grounds 
for preferring the one direction to the othiT ; but it appears to me that for 
such cases the vibrating current, obtained by the ordinary coil machine, is 
• peculiarly appropriate ; for by this the sensitive and motor nerves arc 
alternately excited, while the one current promotes the restoration of the 
excitability which may have been lessened by the preceding current. 

The rule for {idaptiiig 1 he din'd ion of the current to the nature of the disease is founded 
on ilie assninptioii IJiut, in some eases of pandysis, the n(^rves of tlie afiecled linil) arc in a 
condition sitiiilar to that produced by the eonlimied i>a>siin(‘ of an electric currcuit ; and in 
order, tlicreforc, to restore to the nerve the exeiiahiliu of vvliich the electric current had 
deprived it, the current must he reversed. Hcne(^, to relieve paralysis, the current should 
be passed in a direction (ioutrary to that which mijy have produced it. Now, as th(5 
sensitive ntirves act cciitrijietally, the current should l)c transmitted ccntrifugally when 
they arc paralysed ; and as the motor uci^ts vait ccntrifugdly, paralysis of them reqnin;s 
a^jcntripctal current. 

2. In Amaurosis of a torpid character, aud without excitement, frictional 
electricity formerly in considerable repute ; but of late years it has fallen 
into disuse. Mr. Iley^ published seven cases illustrative of its efficacy; but 
they are by no means satisfactory; for live of the patients were also mercurial i'/iCd 
by calomel, and one received no benefit from the treatment employed. Mr. 
Ware^ considered elcctriciiy more useful in amaurosis arising from the effect 
of lightning on the eyes than in any other variety of the complaint. This, 
indeed, theory leads us to expect. 

Tlie mode of using electricity in amaurosis is by the aura, or by slight 
sparks drawn from or directed against tfie eye and surrounding parts, or by 

’ Dr. J, Reid, Month} y Jonru. of Medical Seknee, May 1841. 

2 Hey, An Acco^ of the HjfecU of MecirUnty in Ammrom^ in the Medical Observations and 
Immirks^ vol. v. p.' 1, 2d edit. 177^1 

^ Ware, Observations on the Cataract aud Gut la serena, lA)nd. 1812. 
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tlic current passed citlier from one temple to the other, or from the super- 
ciliary and infraorbitary foramina to the occiput. Theory would indicate the 
transmission of the current from the hind part of the head to the face ; that 
is, centrifugfdly as regards the optic nerve. 

3. In Nermus Deajneafi, arising from a torpid conditioirof tlie auditory 
nerve, and unaccompanied with excitement, electricity, both frictional and 
voltaic, has been freciuently employed ; and though occasionally patients rej)ort 
themsdves benefited by it, in most cases it fails to give relief, and in some 
instances 4ias aggravated the malady. Both Itard^ and Kramer 2 sj)eak 
unfavourabiy of its eftccts. Aft(‘r quoting the opinions of most preceding 
writers on the subject, Kramer observes that, Rooking at the result of all 
this accumulated experience, given with the utmost honesty, there cannot be 
one inoment^s hesitation in declaring that elecjtricity a.nd galvanism are utterly 
useless in diseases of the ear ; that they even seriously endanger the auditory 
nerve by exciting to a morbid degree its irritability, the infallible result of 
which is, that it is positively debilitated.^^ My own limited experience of its 
employment would not lead me to s})eak so uiifavourjibly of its use. 

4 . In Chorea, considerable relief has sometimes followed the emjdoymeut of 
frictional electricity ; and I am acquainted with several cases in which its use 
appeared to be remarkfibly beneficial. Dr. Addison^ and Dr. Golding Bird^ 
also speak very decidedly of its good eflccts. I have, however, seen it fail to 
give reliaf in a considerable number of cases. Dr. Bird emjdoyed it in the 
form of sparks taken in the course of the spinal column every alternate day 
for about five minutes each time. Electric shocks traiismitted along the limbs 
never appeared to him to do good, but, on the contrary, oftem aggravated the 
involuntary movements. T have seen eh^ctric friction in the course of the 
spine, and centripetally along the nerves of the extremities, apparently relieve 
the convulsive movements. 

5. In Tetanufi, — The use of electricity in tetanus was fust suggested by 
Maiteucci. We have seen,^^ says this pliilosopher^, that when the 
])assage of the electric current through the nerves of a living or rcceiitly-kLlled 
animal is renewed many times successively, at short intervals, the limbs remain 
rigid by tetanic contraction. We know also that^ on the contrary, the limbs 
are paralysed when the current is continued uninterruptedly for a certain time. 
TIence, then, the effects of the passage of a continued current arc altogether 
different from those of the interrupted one. It was, therefore, natural ^0 
suppose that the continued current would destroy tetanus by inducing paralysis. 
Experience has fully established the accuracy of this conclusion. All narcotic 
poisons, such as opium and nux vomica, when given to frogs® first stiqiify, 
then overexcite them, and lastly, before death, give rise to very violent tetanic 
convulsions. Now if, during the latter stage, we pass through the animals a 
continued electric current of a certain intensity, the rigidity of tlie limbs 
ceases, and the (fonvulsions disappear. Tlie frogs die after a certain time, but 
without any symptoms of tetanus. In order to lessen the violence of the 

2 Maladies de V Oreille et Jte V Audition, Par. 1821. 

“ Ine Nature and Ti'eatment of Diseases of the Ear, by Dr. Win. Kramer, translated from t^e 
German by Dr. J. R. Bennett, I^nd. 1837. 

4 rfPf Reports, vol. ii. p. 493. 

Ibid. vol. vi, p, 84. 

^ Traits, p. 270. 
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contractions wliich take place at the commencement of the treatment, it is 
better to use the inverse current. 

The application of the electric current in a case of tetanus which I 
published in the Bihliotheque umverneMe^ for May 1838, appears to me to 
prove the correctness of my theoretical conclusions. During the time the 
patient v'as under the influence of the electric current, he did not experience 
the violent attacks which he had had previously. He was able to open and 
shut his mouth; and his circulation and transpiration appeared to be re- 
established. Unfortunately, however, these signs of amendment <were only 
temporary; the disease being occasioned and kept up by the presence of 
foreign bodies in tlie muscles of the leg. 

I dare not hope that the application of the electric current will in general 
succeed in curing tetanus ; but I think that I am justified in believing that it 
will relieve, in a great measure at least, the suflerings of the patient.^^ 

(). In Amenorrliwa^ considerable benefit has been obtained by the employ- 
ment of electricity. It is usually applied in the form of shocks produced by 
the discharge of a Leyden jar through the region of the uterus (from the 
sacrum to tlie pelvis, or from hip to hip). I have on several occasions found 
the practice successful. 

7. Other Uses . — The preceding are the chief cases in which electricity is 
used at the present time. There are, however, many other maladies in which 
its employment has been suggested ; but in some of which the chance of 
relief has appeared so slight, that the suggestion has never been acted on ; in 
others, experience has not confirmed the expectations which were at first 
entertained of it ; wliile, in a tliird class of cases, further experience is required 
to test its efficacy. 

Ill aspb/na from drowning, hanging, the inhalation of noxious gases, &c. voltaic electricity 
has been im successfully used to excite the musch^s of respiration h In sanffniseosa apoplexy. 
Dr. W. Pliilip suggested that it might be used to (*nablc the lungs “ to jierform their 
fnnetions for a longer time than without this aid,’’ and that by it the Ihe. of the patient 
may be prolonged, lii the asphyxia produced by coucumon, galvanism has been suggested 
by M. Goudret. 

Dr. Wilson Phili]i, having observed tliat withdrawing a eonsiderable part of the nervous 
influence from the stomach and lungs deranges the digestive powers, and produces great 
difficulty of breathing, was led to expect relief from galvanism in indigestion and habitual 
asthma. lie des^ibes the benefit obtained as greatly exceeding his ex])eetations. Tlie 
positive pole is to be a])plicd to the nape of the neck the negative pole to tlie pit of the 
sfSimach. A weak power should be commenced with, and the strength gradually increased 
until some imcasincss is experienced. ' In some instances jx^rfect cures were obtained ; in 
others relief was gained 2 . 

Prevost and Dmnas^ have proposed to clMrolyze urinary calculi in the bladder, and 
thereby to effect their disintegration. Uufortunat%, however, for this proposition, c^culi 
are in general formed of substances which are insohible, or nearly so, and which, therefore, 
could not be decomposed by an electric cun-ent, miless it had a very great in^^nsity, and 
was continued dunng a considerable time ; in which case it would not be ayiplicable. 
Bonnet suggested that the bladder should be injected with a solution nitrate of potash, 

' The Professors of the Irish College of Surgeons, in 1829, failed to resfnre by it the respiratory 
movements in rf person who had been hung (Dr. Apjohn, in Cyrhjmdia of Practical Medicine, art. 
Galvanism). Electricity, in conjunction with other means, was tried, but without success, in the 
(Jnse of Scott, the American diver, who had been accidentally hung for five or six minutes (see Times, 
Jan. 13, X841). c 

* See Phil. Trans. 1817, p. 22 ; and Dr. Wilson Philip's Ti'eatise on Indigestion. Also, La Beaume, 
On the Medical Effects of Electriei.(y and Galvanism in Nervous and Chronic Eisordet's, 1820. 

® Journal de Phgsiohgie, t. iii. p. 217. 



Uses of Electricity. 


47 


and tlie calculus subjected to the action of electricity in this liquid, in order that the 
nitrate may Ibo d(^composcd into nitric acid and potash ; the former of which it was suggested 
would dissolve the phospliates, while the latter would dissolve the uric acid and urate of 

aniTiionia. , - i . i i i . 

If the ])ole-s or electrodes of a voltaic hattcrv be immersed m an albimnnous liquor, the 
albumen b(;come.s coagulated. On tliis fact it has been suggested “ that galvanism migld 
be applied to the important purpose of coa^fulating tlie blood within an atieurisnml tumour^ 
and tlius removing the disease without resorting to the ligature h” Eor this purj)osc two 
nccdl(\s arc to b('. introduced into the tumour, and their projecting extremities eoimected 
with the opposite electrod(\s of the battery. 

Pravaz- nas profiosed to caiderke the bites inflicted by rabid animals, by introducing 
the electrodes of a battery into the wound ; and Falir^-Palaprat^ has suggested that tlui 
eauiorizing effects of the moxa miglit be cflectcd by voltaic electricity ; and in this way a 
gakanic mo.ra> formed. 

In 1832, Dr. Coster ^ and in 1883, M. Fabr^-Palayirat'^ emydoyed voltaic electricity to 
assist the irdrodnctlon of certain medicinal sMbstanccs info the blood. M. Pabre-Palaprat 
asseids t hat, by the aid of galvanism, he has caused certain chemical agents to traverse tlie 
body and appear at some dj^ant yiart. He bcjiind on one aim a compress, moistened with 
a solution of iodide of potiissium, and covi^red a platinum disk, eoimected wiib the 
negative pole of a volt-aic battery of thirty pairs of plates. On the other arm was yilaeed 
a compress, moistened with a solution of starch, and covered by a platinum disk, comK^cted 
with the ]iositivo pole of the battery, in a fcAv minutes the starch acquired a blue tinge, 
shewing that the iodine, had benn transported from one arm to the other. 1 have twice 
repeai;ed Fabre-Pidaprat’s exyierimcnt; but, though 1 employed fifty pairs of plates for 
tiftcen minutes, 1 was miable to obtain the slightest evhlence of tlie passage of iodine 
through the body. 

Electric friction, or slight shocks, arc sometimes employed to promote the biliary secre- 
tion ; but I have had no experienei^ of their good effects. 

.7b promote th-e rcsolntion of indolent tnmonrs, electricity, in the form of sparks, slight 
shocks, and frict ion, has been employed, and, it is said, with occasional benefit. I have 
tried it in several cases of enlarged cervical glands, but without observing that any benefit 
rcsultcul therefrom. 

It has been proposed to destroy opacity of the crystalline lens by electricity ; but, as 
Mattcucci® has shrewdly observed, “ though it is jiossiblc to make a cataract by the electric 
current, it is not possible to destroy one fcy it.” 

Electricity has oeen recently applied by Dr. Padford^ to produce uterine contractions in 
cases of scvert5 flooding attended with exhaustion. Dr. Padford states, that it excites 
not only tonic contraction, but also alternate contraction, wlum a])plic.d at intervals. Ju 
one cjise he ns(^d it where the incrabranes were uunipturial, and the uterus in a state of 
griNat inerila ; and alternate contraction Avas immediately yiroduccd. lie also suggests the 
use of this ageni- in tedious labours depeniling upon want of power in the uterus, and 
where no mcclianieaJ obstruction exists ; iii cases where it is di'sirable tp^produce ])rcmaturc 
labour ; in menorrhagia where the utcnis is flaccid, and the os utefl yiatidous ; and in 
hour-glass contraction, to excite the longitudinal uterine libriis. The a^iparatus emplofi^d 
by Dr. Padford was a coil machine; one pole being ap])licd to the abdominal parietes over 
the fundus uteri, the other yiole to the os uteri. The vaginal conductor “ consists of a 
strong brass stern, seven inches long, curved to suit the vagina, imd covered with a non- 
conducting material, having a small screw at its distal extremity for attaching it to a 
silvered ball ; at its other extremity it is received within an ebony I'landle, which is hollow, 
and through which passes a strong brass wire, looped at the end, and connected with the 
long wires before alluded to. The wire is kept disconnected from the brass stem by means 
pi a spiral sjiring •oncealed within the ebony hairdle. The loop is covered with silk, and 
IS intended for the thumb of the operator when he is bringing the wire into connection 
with the stem, m When the remedy is applied, the brass ball of the vaginal conductor is to be 

-|-^noc<nr1 J... i • 1 T ' .f .... T , • ^ J -X' Xl.:.. » 



' '^P.iohii, Cyclopaedia of Tractieal Medicine^ art. Galvanism. 

• Keoue MMieale, De*.* 1830. 

^ Da Gahanisme applique h la MedednCf p. 57, Paris, 1828. 

^ Archives Generales de Medecine, t. ii. p. 432. ^ 

Ibid. 2me serie, t. ii. Also, Becquerel, Traite dc V Dh.alricitcy t. iv. p. 321. 

® :ihaiM, p. 272. 

Provincial Medkad Journal^ Dec. 1844. Also, Rankin’s Half-Yearly Ahstracty vol, i. 
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Modes oe Production of Electricity for Medical Purposes. — The 
sources of electricity are numerous ; but of these a few only have, been resorted 
to for obtaining electricity for medical purposes. They are — 

1st. Priction, as in the common electrical machine. 

2dly. Gliemical acjtion, as in the voltaic batt(Ty. 

3dly. Magnetism, either of temporary magnets, as in the coil machines, or of pcniiancnt 
magnets, as in the inagncto-elcctric machines. 


Eig. 1. 



Electrical Apparaltisfor Medical FurjiOBea. 


rmCTIONAL ELECTRICITY. 

a. Cylinilor machine. 
h. Medical electrometer. 
c. Insulating stool. 
d d. Lev den jars. 
e e e. Insulated directors. 

/. Discharging rod. 

g. Glass tnlxi traversed hy a wire, which ter- 
minates at one end by a loop, at the other 
by a brass bull. 


VOLTAIC ELECTRICITY. 

//. Cruielvslmuk’s wooden trough. 
i 7. Directors, each consisting of a glass tube 
traversed by a wire, an (extremity of which 
is eonneeted with one end of tin; trongh ; 
while the otlun* (Extremity is surmounted 
hy sponge or llanncl moistened with, salt 
and water. 

:M A(i NETIC ELECT ItlClTY. 

1:. Clarke’s niagncto-elcetric iiiaelunc. 

A Directors. 


1. Erictional Electricity. 

(Common or Franklinic Electricity.) 

Apparatus. — The apparatus requisite lor the medical application of frictional 
etectricity, consists of the following instruments : — 

1. A cylindrical or a idate machine (%. 1, a). If a cylinder, the diameter should be at 
least from ^ to 14 inches ; if a plate, from 18 to 24 iiiolies. The amalgam used for tlie 
rubber is compo^»ed of one part tin, two parts zinc, and six parts mercury. The conducl.or 
intended for the reception of the electricity is denominated the positive conductor; while 
the conductor attached to the cusidon, or rubber, is called the negative cottductor. Some 
machines, however, are not fitted up with the latter. 

2. Lands medical electrometer y to regulate the force of the spark or shock (fig. 1, fy). 

3. One or two Leyden jars : if more than one, they should be of unequal size (lig. \yd d^, 

4. An insulating stool or chair (fig. 1, c), 

6. A discharging rod (fig. 1,/). 

6. Two or tsgree inmlated directors (fig. \y e e e), Tlic brass ball which surmounts each 
director may be occasionally unscrewed and Removed, and a metaUie or wooden point 
substituted. 

7. Flexible metallk tgire or chain. A brass chain is generally employed ; but the spiral 
brass wire employed for braces is more convenient : it may be enclosed within a thick silk 
ribbon. 

8. An ear tube (%. 1, g), consisting of a narrow glass tube, traversed by a brass or 
coj^er wire, whicn terminates at one end in a small brass ball, at the other by a loop. 
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The common electric machine yields, by the friction of its glass cylinder 
or plate on the rubber, a aniaU quantity of electricity of hiyh tennion^ or 
whose elasticity is great, and which, therefore, is capable of exerting attractive 
and repulsive forces not merely at sensible, but at considerable, distances. 
The quantity of electricity which is elicited depends on the extent of the 
rubbing surfaces and the suitability of the substances used. It has been 
found by direct experiment, that all kinds of glass are not equally ada])ted to 
give out electricity. The best glass is tliat wliich is the whitest, most trans- 
parent, tH^ hardest and freest from bubbhis, and which contains a large 
proportion of silex. It has also been ascertained tliat it should not be too 
thick, in order that the [electrical] fluid may be quickly excited 

llie arrow in the following diagram (fig. 2) shows, according to the 
Prank linian hypothesis, the direction of the current set up by the rotation 
of the glass cylinder of the machine : — 

Pig 2. 


Negative or Resinous. 


Diagram illustrative of the Direction of the Electric Current in the Cj/linder Machine^ 
on the Franklinian Hypothesis, 

The glass robs tlie cushion of electricity, and yields it uj) to the conductor : 
the cushion, therefore, becomes negative, wliile the conductor becomes 
positive. 

Forms and Mode of Application. — Frictional electricity may be applied 
inedicinally in five forms; viz. the hath, the aura, the sjmrk, the shock, and 
the current, 

1. The Electric Bath, — In this mode of employing electricity the patient 
is placed on the insulating stool (or chair), and in connection with the prime 
conductor of the machine. The whole surface of the body becomes clcctA- 
positive, while the air which surrounds the body is, by induction, rendered 
electro-negative. The positive electricity is constantly and silently discharged 
from all pointed parts of the surface, as from the hairs, fingers, &c. In a 
darkened room the discharge is seen to be attended with the evolution of 
light. The effect of the electric bath is not constant (see p. 36). 

2. Electric J^ira, — ^This is produced by the action of a current of elec- 
trified air on the skin. It is applied by means of an insulated pointed director, 
connected with the prime conductor by a wire or chain ; its point being turned 
to the part intended to be electrified. In this way a current or breeze of 
higldy excited air is directed toward^ the part. Or the aura may be drawn 
from the patient while placed on the insulating stool, by means of 8»i 
umnsulated metallic point. The electric aura operates as* a mild stimulant, 

' PescliePs Elements of Physics, by West, part iiL p. 32, Loud. 1846. 

E 
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and is occasionally used when we are desirous of electrifying delicate parts ; as 
the eye, ulcers, excoriated surfaces, the testicles, &c. 

3. The Electric Hparh , — This is one form of the disruptive discharge. 
It may be communicjited by presenting to the part to be electrified, the ball 
or knob of an insulated director connected with the prime conductor. Or it 
may be drawn from the patient by placing him on the insulating stool (or 
chair), and bringing the knuckl^or the ball of an uninsulated diitctor near 
him. The opposed surfaces, between which the spark ])asses, are in op])ositely 
electrified conditions. The nearer they are togetluir, and the smSlltr the ball, 
the weaker is the force of the spark. A succession of very small sparks is 
obtained by substituting a •wooden point for the metallic ball. 

The spark occasions a sharp, painful, pungent sensation, redness, and 
sometimes a small circumscribed spot or wheal, wdiich, hoAvever, in general 
quickly disappears. 

Por intern^ parts, as the bottom of the meatus auditorius externus, a glass 
tube is used to insidatc the conducting wire, the end of wdiicli terminates in a 
very small knob, contained within, or placed at the end of, the tube (fig. 1, /y). 

A favourite mode of employing electric sparks is to draw them throuf/h 
flauHcly as recommended by Cavalloh This method is cidled by some 
electricians electric friction. The patient, being placed on the insulating 
stool, takes hold of tlie chain comiiiunicating with the prime conductor by the 
hand opposite to the side to be electrified. Over the naked part is then placed 
a piece of flannel, and, the machine being turned, the operator places the knob 
of an uninsulated director in close contact w>i[h the tlaiinel, and moves it 
steadily, but ra])idly, so as to draw a vast number of very small sparks. It is 
said that the motion of the ball should be down flic j)art affected ; that is, in 
the direction of the ramifications of the nerves, llic operation is to be 
continued for tw^enty or thii’ty minutes. It excites warmth, but no very 
disagreeable sensations. When an uneven surface (as of the face .‘ind hands) 
is to be clectrifuKl, the ball/)f the director should be covered with flannel. 

4. The Electric Hhock . — This is a violent effect of the disruptive dis- 
charge, and is thus effected : — Charge a Leyden jar; then connect its outside 
by a chain or wire with the ball of an insulated director, whicli is to be appli(i(i 
to one extremity of tluj piirt through which the electricity is intendcjd to pass. 
The knob of the jar is then applied to the other extremity of the part, and the 
d&schargc instantaneously takes place. 

The force or the strength of the charge is graduated by interjiosing in the 
circuit a medical electrometer (sec fig. 1, />), wdiich is employed thus: — Place 
the Leyden jar so that its interior may be i)i communication with the jnime 
conductor, wliile its exterior is connected with the patient by a chain and 
insulated director. One of the knobs of the electrometer is then put in 
communication with the opposite side of the patient by a^second chain and 
director. If the machine be now turned, the jar charges, and, when the 
tension is sufficiently high, a spark passes from the prime conductor to the 
ball of the electrometer, and the discharge takes j)lace, the patient experiencing 
the shock. To increase or diminish the force or strength of the shock, we 
dUgment or lessen the space between the prime conductor and the ball of the 
electrometer. 


Complete Treatise on Electricity ^ vol. ii. p. 136, 3d ed. Load. 1786. 
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Sometimes a coated glass tube is substituted for the Loydcii pln'al in the 
above arraiigemeut, the medical electrometer being employed. 'Ihe j)aticnt 
then receives a rapid succession of slight shocks, constituting what some 
electricians denominate electrical vibration. 

When a portion of the body makes a part of the circuit througli which the 
discharge of a Leyden phial is effected, a sudden, instantaneous," ami i)aint'ul 
sensation produced, which is denominated the shock. If the charge be 
passed through the arms, the effects are principally experienced in the wrists, 
elbows, aUd ^across the breast. If the diaphragm form part of the circuit, it 
is immediately thrown into a temporary state of contraction. If a strong 
charge ol' a battery be passed through the hc‘ad of a rabbit, temporary 
blindness or death ensues. In persons killed by lightning, red streaks are 
fi*e((uently observed on the skin. It is said tliat marks are often observed 
indicating the passage of the electric fluid along the spine. The blood is 
usually fluid, and the muscles flaccid ; Miough occasionally rigidity of muscles 
has been found. 

The greater or less violence of the shock depends not on the quantity merely, 
but also on the intensity of the charge. Thus a small jar highly charged will 
j)roducc a greater efiect than a large battery feebly charged. But of course, 
if the intensities be equal, the greatest shock is perceived when the largest 
quantity is employed. 

5. The Electric Current , — To cause a current to pass through a patient 
to the ground, connect some part of the body directly, or indirectly by a chain 
or wire, with the juime conductor of the machine ; the patient standing on 
the ground. By tliis means the current passes into the body at the j)oint of 
connection, and escapes by the feet. Its effects are exceedingly slight, and 
scarcely,' if at all, obvious. 


2. Voltaic Electiuctty. 

(Galvanism ; Voltaism ; Chemical Electricity ; Contact Electricity.) 

Appauatus. — The apparatus required for the medical application of voltaic 
electricity consists of-— 

1. J compmind hjjdro-electric battery, r?«uimojily called a wttak or galmmc hatterij. 
Notwitbstandiiig ( lu; improvements which have of late years been elleetcd' in the eoiisl ruc- 
tion of voltaic ajiparatus, the batiery dcvis(;d by the late Mr. Cniicksliank is, for iiKulic^l 
purposes, decidedly to he ])refcrrcd to other batteries of later eon.structioii, on the ground 
noth of chea])ness and convenience. 

It should consist of from 50 to 100 pairs of plates (eoj)per and zinc), each from 2 to 1 
inches square, and arranged in one or Uvo wooden trouglis (Cndckshantd a trough), in most 
eases, oiio trough of 50 pairs will be found sufficient. Wlien two troughs arc employed, 
they must be. eonuficted together endwise by slips of sheet copper, or stout copper wire — 
the zinc end of one trough with tlu^ copper end of the other trough. 

The liquid used to i!\rite the batt(;ry may ho common water, a solution of common salt, 
or water acid ulatccF with hydro(diloric or sulpliuric acid. Common water is (‘inployed 
where very feeble elFeots ar(5 rc({uircd; iis wlicrti the skin is very susceptible of tin; voltaic 
inllueuce. Acidulated water is used wlicrc the most povvcriul effects arc t efpiire<l. One 
part of hydrochloric acid, and from sixteen to twenty parts of water, may be used. Singer, 
however, used only one part of acid to fivc^hundred of water. One part of oil of vitriol, 
^d from twenty to thirty parts of water, form as strong a charge as in general is likely t# 
be required. The use of nitric acid is obiectionablc on account of tlicfuitrous fumes which 
arc evolved. 

vuif of insulated diredorSy each consisting of a jijlass tube traversed by a copper 
wire. One extremity of the wire is in communication with one end of the trough ; the 
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other extremity is covered with spoiigc or flannel, moistened with a solution of common 
salt. 

3. Copper wire to connect the directors with the ends of the troughs. 

Simple Voltaic CircmU , — These are occasionally employed as popular 
remedies, either in the form of Harrington^s electrizers or as galvanic rings. 

Harringtons electrizers are plates of copper and zinc, or of silver mid zinc, made in various 
forms. Thus for the toothache a plate of copper is soldered edgeways to one of zinc, and 
worn in the ifiouth : the saliva serves to excite the apparatus. In another contrivance, an 
hexagonal plate of zinc is eoniiectcd by its face to a ])late of silver : and a seKes of these 
compound plates arc coimectcd together by wire, so as to move on each other like hinges. 
These are worn next the skin for the relief of rheumatism, l^he perspiration serves to 
excite the plates. Silver and zinc spangles also have been employed, instead of the plates 
just mentioned. 

Galvanic rings arc constructed of co})pcr and zinc, or of silver and zinc. The perspiration 
is supposed to excite them. 

The uHennity of the electricity evolved by the voltaic battery depends on 
the number of plates used, and oji the chemical nature of the licpiid employed 
to charge the battery. By increasing the number of plates, \vc proportionately 
augment the intensity of the electricity ; and by increasing the intensity of the 
chemical action going on in the cells, we also heighten the intensity of the 
electric current. Thus, the intensity of the current evolved by the use of a 
solution of common salt is greater than that produced by common water ; but 
is loss than that obtained by an acidulated liquid. Moreover, diluted nitric 
acid yields a more intense current than diluted sul[)lmric acid. 

The quantity of electricity evolved by the voltaic; battery depends on the 
size of the plates. But, as plates of from two to four inches scjuare evolve as 
large a quantity of electricity as is required for medical purposes, it is useless 
and wasteful to employ plates of larger size. 

This strongly marked distinction in the capacities of batteries consisting of smtiU pairs 
of ])laies, and those wliich are c-omposed of a few large pairs, admits of a satisbictory ex- 
planation by Olmi’s lawh In any case when it is desired tliat tin; current should exert a 
powerful inilufnice on some bad conducting substance, the density of the chjctricity must 
he increased as mucli as possible by em])loying a great many priirs of plates ; and thus the 
resistance oflered to the conduction and transmission of the fluid through its circuit by 
the interposition, for (;xa,mple, of the human body, is easily overcome : this end would not 
be attained by increasing the quantity of the electricity, which we might do either by 
increasing the effective surface or by using more powerful combinations, because, by either 
of these means, wt should reduce, only the resistance that we meet with in the battery 
itself, and that, eom])arC!d willi the resistance of the non-conducting substance that forms 
a part of the circuit, is, after all, but very small. So, also, we can easily explain why these 
effects are rendered still more powerful if' that portion of the human frame which is enclosed 
within the wires be moistened with some liquid that is a good conductor : the effect is 
heightened stiU further if large metallic surfaces, instead of merely the points of the wires, 
are brought into contact with the body : by either of these modes, the strong resistance 
which the human frame offers to the transmission of the electricity is much lessened 

“ Suppose we use a single pair of plates, whose electro-motive pow*- we w^ call 1, and 
that the resistance of the human body wliich fonns a part of the circuit is 100 times 
greater than that of the pair of plates, then, by Ohm’s formula, the effect of the current 

on the body may be expressed by the fraction Next use a battery consisting 

of 100 such pairs, and its effect will be represented by which is much 

greater than that oi the single pmr. Now, if we were to employ a single pair of plates 
with an electro-motive force 100 times greater than that of the pair first spoken of, or, in 


* Tay?or’8 Scientific Memoirs^ vol. ii. p. 401. 
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other words, one whose resistance to condnction shall be 100 times less than that of the 

former, the elfect of its cniTeiit on the human frame would be only ^ ” ipp-pr which 

is but very little more tlian that of the first pair, whose clcctro-motive power we supposed 
to be only rWh of the power of the latter pairh” 

The direction of the current in the voltaic battery is, on the Erankliniaii 
hypothesis, froiu the more oxidable metal (zinc) to the liquid, and from this 
to the less oxidable metfd (copper, silver, or platinum), as in fig. 3. 

Eig. 3. 

Zinc Lujuid Copper^ 

: ^ 

Diagram illustrative of the Direction of the Voltaic Current on the Franklinian Hypothesis. 

In Cruickshank^s battery, the direction of the current is, therefore, as shewn 
by the arrow in the following diagram (fig. 4), in which L indicates the liquid, 
C the copper plate, and Z the zinc plate : — 


Fig. 4. 



Plan of CridckshanP s Battery. 


Forms and Mode of Application. — In all experiments with the voltaic 
apparatus, care must be taktm that the various jiarts, by which connection 
must be made, be perfectly clean, so as to ensure good metallic contact. This 
is necessary on account of the low intensity of this form of electricity compared 
with that obtained by the ordinary frictional machine ; so that films of oxide, 
dirt, varnish, &c. readily obstruct the passage of the electricity, and greatly 
interfere wdtli the action of the battery. On this account, therefore, the 
extremities of the conducting wires should be carefully cleaned by sand-paper. 

Voltaic electricity is usually employed in the form of the current; Sut 
when an extended series of plates is employed, and energetic chemical agents 
used to excite tlicm, (shocks are obtained. 

1. The Voltaic or Galvanic Current , — This may be administered by 
interposing between the terminal poles of the battery any portion of the human 
body through which it is desired to transmit the current. The parts of the 
body with w^hich the poles are placed in contact should be moistened with 
water if slight ^ects are required, or with salt and water when more powerful 
epxts are desired. "We do this in order to facilitate the passage of the 
electricity wliich, on account of its low intensity, is obstructed by the resistance 
oflered by the dry cuticle. Or the jferts may be covered by a sponge or flannel 
moistened with water, or with salt and water. Or, in the case of the ok- 
tremities, one extremity may be immersed in water, or •in salt and water^ 


* Pes^hePs Elements of Physics, part iii. p. 115 — 116, 1846. 
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connected with one pole of the battery, and Contained in a basin ; while the 
other* extremity is immersed in another basin of water, or of salt and water, 
similarly connected with the other pole of the battery. The effect of the 
battery is greatly heightened by using for the terminal conductors or poles 
large metallic surfaces. Thus, if it be required to pass a strong current 
through the arms, let the patient grasp, with his hands well moistened with 
salt and water, two metallic cylinders connected with the battery. 

The number of plates used must depend on the efiects produced. It is 
better, therefore, to commence Mith a small number (say from 5 tc^TO), and 
gradually increase the number until the required intensity be obtained. 

As the most powerful effects of the current are produced at the moment of 
closing or opening theY?ircuit, we can augment the effects by alternately making 
and breaking the contact of the poles with the body. This is sometimes 
(iflected by tlie rotation of a toothed wheel. 

2. The Voltaic or Galvanic Rhotk , — This is effected in the same way as 
the current, but using a more extensive series of plates (from 50 to 100 pairs), 
exciting them by an acidulated solution, and employing the means above 
mentioned for effecting and breaking contact. Tlic shock of a voltaic battery 
may be distinguished from that of common electricity, inasmuch as f he latter 
is felt far less deeply, affecting only the outer pai*t of our organs, and being 
exhausted in a moment. The voltaic shock, on the contrary, penetrates 
farther into the system ; propagating itself along the entire course of the 
nerves 

Electro-Puncture, 

(Galvaiio-Puncture.) 

The operation of electro-puncture was proposed by Sarlandidre®, in 1825. 
It consists in introducing two acupuncture needles in the usual way, and 
connecting them witli the poles of a weak vohaic battery ; the contact being 
oc(vdsionally suspended and renewed, in order to produce a succession of shocks. 
This practice has been successfully adopted for the relief of rheumatism, 
neuralgia, local paralysis, sciatica, spasmodic affections, and other maladies in 
wliich the operation of simple acupuncture has been used, than which it has 
been thought, by some, to be more efficacious. In neuralgia and in rheumatism 
it should be employed only in the interval of the ])aroxysms3. M. Bourgeois^ 
prt>posed to employ the operation Oi electro-puncture of the heart, to promote 
resuscitation, in cases of asphyxia. Majendie® employs electro-puncture in 
incomplete amaurosis with great success. This is done by passing down 
five needles through any of the branches of the frontal and superior maxillary 
nerves, a slight pricking sensation indicating that the nerve is pierced; a 
galvanic current is then passed along the needles through the branches of the 
Mh nerve.^^ 


3. Magnetic Electricity. 

Magnetism, when conjoined with motion, excites, by induction, dynamical 

^ Pcschel, op. cit. part iii. p. 118. 

® Memoires mr V Mectro-pnneture, Paris, 1825. 

Trousseau and Pidoux, TraiU de Therapeutiqtiey t. i. p. 579, Paris, 1836. 

^ Uuoted by Mcrat and Dc Lons, in the I>w1. Univ. de Mat, Med. art. Bledro-pundure, 

^ ^ Mackenzie, A ^radical Treatise mi the JDiseaseis of the Eye, p. 857, 3d cd. 1840. 
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(iectricity. Being itself a statical force, it requires the superaddition of 
motion to produce a dynamical forced 

Apparatus, — ^Tlie magnets used for the production of magnetic electricity 
are either temporary or permanent. Machines in which the former are 
(employed are commonly known as coil machinefi ; while those in winch the 
latter are used are called maynato-electric machines, 

a. Coil Machines, 

Ifl^olta-electric Induction Machines ; Galvano-inagnetic Induction Machines ; 

Elcctro-dyiiamic Machines.) 

These machines are variously constructed. They consist essentially of the 
following ])arts : — 

1. A single voltaic pair. This is usually called the hattery. The most convenient 
construction is tliai of Mr. Since, consisting of platinized silver and ainalgainated zinc, 
imnicrscd in water acidulai,ed wit/li about ono-»ighth part, liy measure of oil cif vitriol. 

In tlio Improved Graduated Galvanic Coil Machine., made by Hoarder, of Plymouth, the 
platinized silver plate is one inch and a quarter wide, and tlmui inclics long. The acid 
mixture usi'd to excite this battery consists of one measure of oil of vitriol, and sevtm 
measures of water. 

2. A primary and a secondary coil or helit (made of covered copper wire), with a 
core (consisting of a bundle of soft iron wires), and a coutacl-breaker. The wire com- 
posing tlic primary y inner ^ or quantity coil is shorter, but thicker, than that forming tlie 
secondary, onler, induction or intensity coil. TJic actual tliickncss and length of the wires 
vary in dilfcTcnt machines. In a coil machine for medical pur})oses, made oy Mr. Newman, 
of Kegent Street, the primary coil contains 80 feet of No. 10 wire ; and the secondary 
coil, 800 f(‘(‘t of wire of about the Hbrlh of an inch in diameter. 

8. A. pair of brass or copper directors with glass handles. The extremity of each 
ilir(‘(!ti)r should be, armed witli a circular brass or copper disk, of about an incli in diameter, 
Mild covered with sponge or flannel moistened with either w^atcr or a solution of common salt. 

When the two extremities of the primary coil are respectively connected 
witli the two poles of the voltaic pair, a voltaic current (called the primary 
or (juantity current) traverses the primary coil. At the instant of making 
and breaking contact between the battery and the primary coil, a momentary 
voltaic current (called the wduced or secondary or intensity current) is 
induced in the secondary coil. 

The secondary current obtained by making contact is in the reverse direction 
to that of the jirimary current ; while that produced by breaking contact is in 
the same direction as the primary current. 

The wires composing the core placed in the common axis of the two coils 
are, during the period of the. passage of the voltaic current through the 
primary coil, magnets [temporary or electro-magnets) : they greatly augment 
the intensity of the secondary current. 

As the secondary current exists only at the moment of making and breaking 
contact, the use of the contact-breaker is obvious. 

Tlie secondaiy current, on account of its having a much higher intensity 
than the primary current, ts used for its physiological influence. As obtained 
by the apparatus above described, it is an alternating, vibrating, or to and fro 
current ; that is, at the moment of fhaking contact it is in one direction,* and 
f^t the time of breaking contact it is in the reverse direction. By a slight 
alteration in the construction of the contact-breaker, this® reverse secondary 


* Grove On the Correlation of Physical Forces, p. 32, 184G. 
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current may be intercepted^, and we then obtain an intermitting current in 
one direction only. " 

The regulation or graduation of the shock is effected in these machines in 
various ways. One method is by withdrawing partially the core from the axis 
of the coils : the more it is withdrawn, the less powerful will be the shock. 

Another method is by varying the length of the wire composing the secondary 
coil. This is the method adopted by Hearder in the machine before referred 
to. By means of a graduated relator, having a moveable index, no less 
than sixteen diflerent. degrees of power are obtained ; the lowest teeing that 
produced by a secondary wire of 80 feet in length, the highest by one of 320 
feet long. . 

A third method is the interposition of an imperfect conductor in the circuit 
of the secondary wire, by whicli the resistance ix) the progress of the electricity 
is augmented. Bonijol, of Geneva, uses for this purpose a water tube, with 
the conducting wire in contact with tfee water at each end of the tube. By 
varying the distance between the extremities of these two wires, or by making 
them touch each other, the intensity of the shock may be graduated. 

The shock of the coil maahine is administered as follows : — Having con- 
nected the battery with the primary coil, and the directors with the secondary 
coil, place tlie moisteifed extremities of the directors in contact with the tw^o 
parts of the body betw^een which it is desired th^t the shock should be passed. 
Or, if it be desired to pass the shock through the extremities, two basins of 
water or salt and. water, connected respectively with the terminals of the 
secondary (Soil, may be used as before described under the head of Yoltaic 
Electricity.''^ , 

Dr. Eadford^s mode of transmitting the current through the uterus has 
been already noticed (p. 47). 

(3, Magneto-electric Machincfi, 

The apparatus required for the medical application of magnetic electricity 
consists of — 

1. A magneto-electric machitw. Tlic most convenient, simple, and powerful magneto- 
electric macliine is tluit devised by Mr. E. M. Clarke, of the Strand. It consists of a 
battery of six permanent magmts, and an intemity arniaturcy around whose cylinders 

1500 yards of tine insulated copper vrfre arc coiled (hitenntg coil), 

<3. A pair of dir eciorn. Each of the directors holds a piece of sponge or flannel dipped 
in vinegar or a solution of common salt. 

The ends of the wire composing the intensity coil are to be connected with 
the directors, and these applied to two portions of the living body. When 
the armature is rotated, a succession of shocks is received by that portion of 
the Eving body interposed between the directors. 

A magneto-electric machine, like the voltaic battery and coil machines, is 
not affected by the moist state of the atmosphere : this gives it an advantage 
over the common electric machine ; and as acids are not required to excite it, 
one inconvenience of the yoltaic battery and coil machines is obviated. 

It is employed in medicine as a substitute for the ojdinary voltaic battery 
and coil machines. The current which it gives is an alternating or vibrating 
one, and which I Have before alluded to (see pp. 44, and 55 — 56). 

: » — : ^ * 

' Dr. Letheby, London Medical Gazette, N. S. vol. iii. p. 868. 1846. 
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5. MAGNETISMUS.— MAGNETISM. 

{Mineral Magnetism,) 

History. — Aetius^, who lived about a.d. 550, is the oldest author who 
expressly mentions the application of magnetism to the cure of diseases ; for, 
jdtliougli Hippocrates? speaks of the magnet as a remedial agent, he refers to 
its interim use only. Subsequently to Aetius, a considerable number of 
writers have noticed the supposed therapeutical powers of magnets^. About 
tbc end of the seventeenth century, magnetic tooth-picks and ear-picks were 
made as secret preventives against pains in the teeth, eyes, and ears^. 

General Eemarks. — The recent researches of T)r. Faraday^ have shown 
that all matter is “ subject to thfe magnetic force as universally as it is to the 
gravitating, the electric, .and the chemical or cohesive forces. * * But all sub- 
stances are not affected by the magnetic force in the same manner. Some, 
when suspended in the magnetic field, arrange themselves axially, or in the 

lines of magnetic force: these are said 
to be magnetic. 

Others, however, whose form is elon- 
gated, arrange themselves equatorially, or 
at right angles to the lines of magnetic 
force, when similarly suspended ; and 
these are said to be diamagnetic. 

From Dr. Faraday's experiments, it 
appears that, besides iron, nickel, and 
cobalt, the following [metals] are also 
magnetic; namely, titanium, manganese, 
cerium, cliromium, palladium, platinum." 

The class of diamagnetic bodies is a 
very extensive one, and includes bismuth, 
antimony, and many other metals, rock 
crystal, many earthy and alkaline salts, 
vegetable and mineral acids, water, al- 
cohol, phosphorus, sulphur, several oilv, 
fatty, and resinous substances, ivofy, 
flesh, blood, &c. * I was much impressed ]py the fact," says Dr. Faraday, 

that blood was not magnetic, nor any of tMfe specimens tried red muscular 
fibre of beef or mutton. This was the more striking because iron is always, 
and in almost all stages, magnetic." 

The same philosopher also observes that, if a man could be suspended, 
with sufficient delicacy, after the manner of Dufoy, and placed in the magnetic 
field, he would point equatorially ; for all the substances of which he is formed, 
including the blood, possess this property." 


2 ^^0 ii. cap. 26. 0 

^ (^era; JOe intern, affect, p. 543 ; and Be his qua uterum non gerunt, p. 686, ed. Foesii. 

, elaborate and able Memoire sur le MagnStisme wediciMt by MM. Andry and 

in the Memoires de la SodetS Bogale de Medecine, Annec P* 631, 

Beckmann, History of Inventions and Biscoveries, vol. i. 74. 

^hil. Trans, for 1846, 


Eig. 5. 
e 


N 


The Magnetic Field. 

N S, the axial direction, or the direction from 
pole to pole, or the line of magnetic 
force. 

e Wf the equatorial direction, or the direction 
jicrpendicular to the axial direction, 
and across the line of magnetic force. 
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Physiological Effects. — As all substances are under the influence of the 
magnetic force^ it might be expected that the vital functions would suffer some 
modification from the action of magnetism on organised bodies ; but hitherto 
no conclusive and unequivocal evidence on this j)oint has been obtained. 

Various phenomena have been ascribed to it; but the inconstancy of their 
occurrence throws great doubt over the opinion that they are really the effects 
of the magnetic forced The failure of their produc^tion in persons on whose 
statements conlidence can be placed, and tlieir occurrence chiefly in ^females 
and in what arc cidled nervous persons, are reasons for suspecting #6me error 
or fallacy in the statements of those who advocate the influence of magnetism 
on the vital functions. 

Dr. Earaday does not appear to be susceptible of the magnetic force ; for 
some years ago he aUawed Dr. Keil to try, in a variety of ways, the influence 
of powerful n^agnets on him, but no perce])tible effw^ts were produced 2; and 
he informs me that he was never senjfible of any elfect produced on him by 
the powerful magnets which he used in his rec(‘iit experimental in v castigations 
on magnetism (see VhiL TraHn. for 1 840), altliougli he purposely submitted 
various parts of his body to their influence, and tried in all imaginable ways 
to obtain some evidence c^f their effect. 

On healthy sensitive^ individuals, - says Reicheubach, magnets of 101b. 
supporting j)ower, when drawn jilong the body downwards without contact, 
produce a sensation rather un])leasant than agreeable. It is like an aura;, 
in some cases warm ; in others cool ; or it may be a pricking, or a sensation 
of the creeping of insects on the skin : sometimes headache comes rapidly 
on.^^ Disc^fisecl sensitive subjects experience different sensations, — often 
disagreeable, and occasionally giving rise to fainting, to attacks of catalepsy, 
or to si)asms so violent that they might possibly enclanger life^.^^ 

Becker 5 states that the sens^ions which his patients experienced from the 
use of the magnet were, 1st, c(^.d (probably from the coldness of the steel) ; 
2dly, heat (this is the most frequent, eflcct, espcicially in* the ears, and it 
often amounts to unpleasant burning); Sclly, traction (from the slightest 
degree, when it is an agreeable feeling, to strongest, when it is almost 

^ RcicJicnbach believes tliaithe power of acting on the nervous system enjoyed by artificial magnets 
is also possessed by the earth’s magnetism; by the rays of the sun, moon, uiid other heavenly hodii^s ; 
bjft heat, light, electricity, and chemical action; by crystals; by living persons; and, in a word, by 
materiaJ substances gcru^rally. This forc»<^ fMiwcr forms a jinrt, he says, of what is usually called . 
magnetism, and is probably the agent in animal inaj^nc^ism ; hut, in reality, it is a force or influence 
distinct from all known forces ; and he proposes, thcicfore, to call it od (a name not possessing any 
. meaJiing), and acArding as it is found in crystals, magnets, the living body, heat, light, &c. he ienns 
it cri/sfaltod, ma(/nHod, Hod, thermod, pholod, &c. {Jtc,warr.hrii on MarfnHmn and on nriahi Allied 
Subjects, by Baron von Keichenbach, translated and abridged by Dr. Wm. Gregory, Lond. 1846), 

3 Lancet for 1835-36, vol. i. p. 716. . ' 

^ Persons susceptible of the magnetic influence are said to be sensitive. 

* Reichcnbach states, that diseased sensitive subjects enjoy an extraordinary Hautcness of the senses. 
The poles and sides of powerful magnets, the poles of ciystals, the human hand, &c. arc luminous to 
them. Luminous apiiearanees (eorjAed iritis s ghost-lights i) are also seen by them over graves; and 
arc due to the chemical (changes going on in the corjise ! ! Rcidienhach also asserts, that sleep is 
more sound and refreshing when the sleeper lies iv. the magnetic meridian ; that is, with his head 
towards the north, and his feet to the south.: and he ascribes the painful and disagreeable feelings 
^hich. some persons experience in church to the circumstance that churches are built cast and west ; 
-and “those in front w the altar are ncccssai-ily in the position from west to cast, which, ^ all 
sensitive persons, is the jiiost intolerabhi ! !” 

® Der wineralisehe Magweiiswus und seine Anwendmig in der HeUkmisi, \ on C. A. Becker, M.D. 
M^ilhauseu, 182i). 
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painfol^ like that of a cupping-glass) ; 4thly, a7i mdtjinite sensation (in the 
(;ar, called a working or roaring) ; 5thly_, throhhing; 6thly, 2 )ain ; and 
7thly, numbness or loss of feelintj in the magnetised part. 

In some instances it has a|)peared to exercise a most remarkable influence 
over neuralgic pains and spasmodic allections ; at -one time apparently cming, 
at another palliating, aiid occasionally augmenting all the patient^s sufferings. 
Ihit, in a large proportion of cases, it has failed to produce any obvious effect. 
The employment of magnetic plates is sometimes attended with itching and an 
eruption m pimples. 

Uses. — Toothache, neuralgia, painful affections of the stomach, rheumatic 
j)ains, spasmodic asthma, angina pectoris, and palpitation of the heart, are the 
maladies which have occasionally appeared to be relieved by the magnet. It 
is said that, in some cases, neuralgic ])ain is alleviated by the application of 
tlu^ north ])ole of the magrujt, and is augmented by the south polch Laennec^ 
speaks highly of the efficafiy of magnetised plates in i^ieuralgia of the lungs, 
and in angina pectoris, lie applied two slrongly magnetised oval steel jffates, 
oiui to the left prccordia] region, the other exactly opposite on the back, so 
tliat their poles were opf)osed. lie says the relief is increased if a blister be 
}ij)plicd under the anterior plate: Tlic late Dr. Thomas Davies-^ tried this 
plan, and with good effect. * 

Mr. Smee"^ has proposed to detect the existence of needles or other steel 
b(3dies impacted in the body, by making the needle magnetic, either by the 
ap])roximation of a powerM electro-magnet, or by transmitting a current of 
voltaic electricity along a covered copper wire coiled round the suspected part. 
When the needle has thus been magnetised, its presence may be detected by 
buingiug in contact with the part containing it a delicate cjirefully-poised 
magnetic needle, by the deviations of which the existence of the foreign steel 
body may be recognised, and even the dircctiqp of its poles determined. 

Application. — ^There are several modes of using magnets. For toothache, 
a simple straight qx bar magnet y sometimes called a magnetic staffs is used, 
it is first made warm, and its north pole applied to the tooth : if the pain be 
not relieved, the south pole fhould then be substituted. Or the poles are 
Ji])|)lied to, or j)a36ed over, the gums or cheeks. In neuralgic pains, a com- 
pound magnet, called a magnetic battery, is commonly employed. This 
consists , of several curbed (horse-shoe, lyre-shaped, or U-shaped) magnet^ 
Ijlaced one over the other, with all their pole^ similarly disposed, and fastened 
firmly together. Dr. Sclunidt® employed aftbattery of five magnets of unequal 
Iciigtli^ the centre one being the longest and tliickest. This kirjd of battery 
IS usually called by workmen a magnetic magazine. Magnetic collars, 
girdles^ bracelets, &c. are made of several artificial magnets, with their 
cpjxjsite poles in contact, inclosed in -linen or silk. Magnetised steel plates 
[^^uignetic plates^, of various forms, are fitted to any part of the body. They 
^n*e applied to the naked skin, and worn by the aid of a bandage^. 


’ Lancet, 1832-33, vol. ii. p. 812. 

^ ^ Treatise on the l}iseases of itie Chest, translated by Dr. Forbes, pp. 402 and 693, Lond. 1827. 

^ Lectures on the Diseases of the Lungs and Heart, p. 497, Loud. 1835. 

On the Detection of Needles and other Steel Instruments impacted in the Human Body, Lontl! 
iS45 , - • 

iancet for 1835-36, vol. i. p. 338. 

'in the dilfcjreiit fonns of muguetie iustrumeuts hereVeferred to are given in Audry and • 

luurcCa Menwire before quoted. For fmthcr information oi^ the subject of magnetism, as^a 
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PART III -HYGIENIC REMEDIES. 

{liemedi a hygien i ca . ) 

These are remedies derived from the department of hygiene. 

Under the absurd ndbie of the n()7i-nalirralu{non-nati(ralia), the ancients 
included six things ne( 5 |ssai 7 to health, but whicli^ by accident or a^usc, often 
became the cause >«)f ijj^fese; — viz. airy aliment, exercise y excretions, sleep y 
and affections of me mind^. These are now deniJhninatcd hygienic 
agents'^. ^ " 

► I propose very briefly to consider, as therapeutic agents, foody climatey 
and exercise. 

Affections of the mind have been already noticed (sec p. 2). 


L CIBUS.— FOOD. 

All the substances employed as food arc compounds ; and in many cases 
they are mechanical mixtures or chemical combinations of two or more com- 
pounds. We may, therefore, most conveniently study tliem under tliree heads 
as follows ; — 

1 . (Hiemical elements of food. 

2. Alimoniary princijdes. 

3. Compound aliments. 


1 . Chemical Elements of Food, 

Twelve simple or undecompouiided substances compose the various articles 
used by man as food, and are called the chemical elements or elementary 
constituents of food. They are as follows: — 


1. Carbon. 

2. Hydrogen. 

3. Oxygen. 


4. Nitrogen. 

5. Phospboms. 

6. Sulphur. 


7. Iron. 

8. Chlorine. 

9. Sodium. 


10. Calcium. 

11. Potassium. 

12. Magiufsiuin. 


Carbon and hydrogen y by<» their oxidation in the -system, furnisli lieat. 
Liebig estimates the amount of carbon daily consumed by an adult, taking 
moderate exercise, atlS^V ounces Hessian (— 15‘-fV ounces avoirdupoisc)®; 
a quantity sufficient to produce as much heat as will daily raise the temperature 
of 1431bs. (Hessian) of water from the freezing point 32® F. to 98-5® F., the 

medicinal agent, the reader is referred to the works before quoted, as well fis to Dr. Bulmerincq’s BeHriige 
zur drztlichen Betmvdlmg miiteUt des mmeraJischm Magnrfismus, Berlin, 1835 ; Dr. Schuit/er’s 
Ueher die rationelle Anv)endiing des mineratUchen Magnelismus, Berlin, 1837 ; and Dr. Most 
Bncyldopadie der gesammten medicinischen and chirurgischeti Bracts, art. Magnetismus minemuL 
2er Band, S. 394, Leipzig, 1837. 

^ For an account of the non-naturals, consult Sutherland’s Attempts to reoive Antient Medical 
Doctrines, vol. ii. p. 113, Lond. 1763. Also, Willich’s Lectures on Diet and Beqimen, 3d edit. 
Lend. 1800. 

2 Rostan {Diet, de Medecine, art. Hggihe) teipns them Maiihe de Vllygiene. On Hygiene, 
consult Dr. A. Kilgour’s Lectures on the Ordinary Agents of Life as ajypHcable to Therapeutics 
%nd Hygiene, Edinb. 1834 : Dr. Dunglison, On the Influence of Atmosphere and Locality; Change 
of Air and Climate ; *Seasom ; Food ; Clothing ; Bathing ; Enrercise ; Sleep ; Corporeal and in- 
tellectual Pursuits, ^c. ^c. on Human Health; constiinting Elements of Hygiene, Philadelphia, 
1835 Sir John Sinclair’s Code ofEeMih and Longevity, 4 vols. Edinb. 1807. 

^ Liebig’s Animal Ghemistrjg, edited by Wjn. Gregory, M.D. 3d cd. 1846, p. 18. 
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temperature of the body, besides furnisliing the requisite heat for the evapora- 
tion of 48 ounces (Hessian) of water througli the skin and lungs ^ 

Nitrof/eff is an essential constituent of all foods capable of forming blood 
and organised tissues. By determining the relative quantities of this element 
contained in nitrogenised foods, scales of nutritive equivalents have been 
formed^. 


2. AUinentary Prmciples. 

These are substances whiuli consist of two or mor^^emiqal -elements, and 
are constituents o| the compound aliments. Thej^We «ft)out seventeen • in 
number : — ^ ^ 4 . 


1. Pibriuc. 

6. Oil or fat. 1 

11. Alcohol. 

15. Certain ferru- 

2. Albumen. 

7 . Starch. 

12. (Jitric, tartaric, &c. 

ginous com- 

3. Caseiue. 

8. Sugar. 

acids. 

pounds. 

4. Gluten {.Beccana’’s)'K 

0. Gum. 

13. (^mimon salt. 

If). Potash salts. 

5. Gelatine. 

1 0. I’ectine. 

14. Earthy phosphates. 

17. Water. 


They may be arranged in two classes as follows : — 

Class I. Organic or Carbonaceous Alimentary Principles. — These 
principles are derivtid from the organic kingdom, and contain each more than 
one equivalent of e/arbon. Some of them contain nitrogen ; others arc devoid 
of this element. Hence thc^y arc divisible into two orders. 

Order 1. Nitrof/enised aliment ary principles . — These serve for the 
formation of blood and living tissues, and have, therefore, been qdas tic 

elements of nutrition. All of ^em contain carbon, hydrogen, oxygen, and 
nitrogen ; and in some of them sulphur and phosphorus are also present. 
They may be arranged in two groups. 

a. The albuminous alimen tary principles contain sulphur, and in some 
cases pliospliorus also. They have a composition identical with that of the 
constituents of the blood ; and as they serve for the formation of flesh and 
blood, they may bo termed the Jlesh’^nd-hlood-makiny principles. They 
contain for every equivalent of nitrogen eight equivalents Of carbon. All of 
them yield the substance called by Mulder proteine’^ (= C^^ H^^ N® 0^^) ; 
and hence they may be termed praieinaceous principles. The following is 
tlic composition of these principles according4o Mulder : — 


1. Fibrinc 

2. Albumen i r f i. m a 

t of scrum of the blood 

3. Casciuc 

4. Glutiu of wheat® 


10 (O^IF N® 012) + S? 
10 (C‘o IPi N® Q12) + SP 
10 ((P> N® 0^2) + s2p 
10 m N® 012) + s 
10 (C-ioiFi N® 012) + S2 


Recent investigations® conducted in the Giessen laboratory *show that the 
proportion of sulphur in these organic principles has been underrated. 


1 Liebig, op. clt. pp. 44-45. 

Boussingault, Ami. Chim. et l^hys, t. bdii. pp. 225 — 244, 1836 ; Schlossbergcr and Kemp, 
iiond. Ed. and Dull. Ehil. Mag. vol. xxvii. p. 360, 1845 : Pereira, Treatise on Food and Diet^ 
P- 55, 1843. 

Ibiw or common gluten of wheat, sometimes called Beccaria's gluten, is only partially soluble in 
^cohol. The portion dissolved is called glutinpwA the undissolved portion is zymome, or vegetakle 
fibrinc. 


Froteine, so called by Mulder, from I hold the first place, “ because it is the ori^ 

yiaiiy dissimilar bodies, and is itself, therefore, a primary substance.” • 

V* % glutin, I mean the substance which can be extracted by alcohol jfrom Beccaria’s gluten.” 
^{Mulder). 

Ruling, Walthcr, and Verdeil, in the Annalen der Chemie u^d Pharmacie, Bd. Iviii. 1846. ^ 
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/3. The {jelatigimoas aUmerttary jyriffcijdcs do not furnish protcinc; but 
by boiling in wiiter they yield a jelly, wlience they are termed gelatinous, or 
more correctly gelatigenous, principles. They are not adapted by their com- 
position for the formation of llesh and blood, but appear to serve for the 
reproduction of the gelatinous tissues, — such as the skin, cellular membrane, 
cartilage, and membrane. This division of alimentary principles includes — 

1. Cotninon gelatine or colliii (gelatinous tissues and tendons) . 


2. Clioudrine 0 '^ 

?l. Gelatine of the elastic tissues (<?. ff. arterial membrane)..:... H*** N® 40*® 


The formulfc assigned to these bodies arc those given by Liebig ^ Recently 
Vcrdcil® has detected sulphur in chondrine and isinglass. In the latter sub- 
stance, however, it a])])cared to be in the form of an oxygen compound. 

Order 2. Non-nitrof/efnsed organic alimentary princiidea, — These 
principles consist of carbon, hydrogen, and oxygen. The ultimate purpose 
which tliey sei^T. in the animal economy is tliat of furnishing carbon, and, 
in some cases, hydrogen also, for the support of the function of respiration, 
and consequently for tlic proj^uction of animal licat : hence they are termed 
elements of respiration, Som^? of them contribute to the foi'ination of fat*"^, ^ 
while others appear to serve some other but not very obvious purposes iu tlu^ 
animal economy. 

The non-nitrogenised alimentary principles may be conveniently arranged in 
three groups thus — 

a. N on~nitrogenised alimentary j)r in ciplcs whose oxygen and hydrogen 
are in the same ratio as in water , — ^This order contains starch, gum, sugar, 
and acetic acid. 


1. Acetic acid (dry) = 0*^ IP 0® 

2. Starch « C‘2 Ipo Qio 

3. Cano sugar (cmttdliscd) = C'- H** O** 

4. Gum -0*2 Ipi O** 

6. Sugar of milk (crystallised) — 0*2 0*2 

6. Grape sugar = C ^2 j-ji4 qw 


Starch by digestion is converted into sugar. Both starch and sugar, when 
taken as food, contribute to the formation of fat^. Gum, though closely 
related by composition to bbtli starch and sugar, differs from botli of them in 
several particulars. Unlike starch, it does not appear to be convi'rtible into 
sUgar ; and it differs from sugar in not being resolvable into alcohol and 
carbonic acid by fermentation. 

/3. Non-nitrogenised alimentary principtxs whose oxygeji is to the 
hydrogen in a less proportion than in water ^ or which contain an excess 
of hydrogen, — These; substances funiish hydrogen as well as carbon for the 
function of' respiration : — 


1. Alcohol =0“ IP 02 

2, Fat (hydrated olcit; a(!id) = C**® 11^* 0* 


Various facts concur in proving that alcohol, when employed moderately. 


* Animal Chemistry ^ p. 126, 1842. 

* 2 Ann, d, Chem, w, Pharm. Bd. Iviii. S. 320 — ^322, 1846. 

* On the fatty natur^f the nucleoli of cells, and on the use of fatty matter in growth and nutrition, 
healthy and dialed, see Gulliver, in The Works of Hewson, puhlishcd by the Sydenham Society, 
1846, footnote, p. 88. 

* At present butyric acid is the only fatty acid which has been artificially produced from sugar. 
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disappears wholly or j)ariially in the organism ; and we conclude that its 
carbon and hydrogen become oxidized, and arc giv«n out in the form of 
carbonic acid and water. Alcohol, therefore, must be an element of respira- 
tion. When alcohol is used immoderately, pai’t of it is always thrown out of 
the system as alcohol. 

Oily or fatty substances used as food supply fat to the system, and contribute 
to sup])ort the function of respiration. 

y. NoN‘HUrof/eifis(f(l alimentary principlcH whose oxyyen is to the 
hydroyemin a propof tiou yreater than is necessary to form water. — lu 
this order we have the following substances : — 

1. Pectiiic -- C12 Hfi-5 0“ 

2. Citric* acid (dry) = IP 

t3. Tart}»ric acid (dry) = 

4. Malic acid (dry) = 11^ 0^ 

Although all these agents ultimately act as elements of respiration, yet some 
of them appear to serv(i some other ira])ortaut but not very obvious use in the 
animal economy; since the employment of the acids or their salts, as found in 
succulent vegetabh'.s and fruits, appears necesAry^or ilui preservation of health; 
coin])lete ajid prolongc'd abstinence from them being a cause of scurvy. 

ClASS II. InOTIGANIC on NoN-CAUnONACEOUS AliMENTATIY PllINCIPLES. 

Wnter, iron (in some state of combination), earthy phosphates, chloride of 
sodium, and other allcaliin^ salts, are th(5 inorganic constituents of the body. 
Of these, water and chloride of sodium are alone used in the uucombined stafo 
fis aliments : the other ingredients are obtained in combination with organic 
alimentary substances. 

3. Comjmnnd Aliments. 

Tliesci ar^ mechanical mixtures or chemical combinations of two or more 
alimentary principles. They are either solid or liquid, the latter being termed 
drinks. Those Mdiich are employed at the table for flavouring or seasoning 
arc called condiments. We may, therefore, conveniently consider them under 
three heads — 

1. Solid foods. 

2. Liquid foods or drinks. 

3. Condiments or seasoning agents. 

1. SoiiiD Foods. — M an derives his food from both animals and vegetables. 
We may, therefore, conveniently divide compound foods into animal and 
vegetable. , 

a. Animal Foods . — ^Tliese arc obtained from various chisses of ^mimals. 
Those in common use in this country arc as follows : — 

• M ammali a : TIkj ox, sheep, deer, hog, hare, rabbit, &(;. 

Aves : The oomiijpn fowl, pigeon, pheasant, partridge, turkey, goose, duck, &c. 

flKPTiLiA : The green or edible turtle. 

Tisc;es : Mackaixjl, salmon, herring, sprat, white bait, cod, haddock, flat fish, cel, &c. 

Mollusca : The oyster, mussel, cockle, scallop, periwinkle, lunpet, and whelk. 

Chustacea : The lobs^r, crab, prawn, apd shrimp. 

The parts of animals used are the fleshy Hood, viscera, hones, cartilages, 
^djanutrits, cellular tissue, and eggs. • 

The alimentary principles, exclusive of water pnd saline matters, derived 
solid animal foods, are Jibrine, albumen, caseine, gelatine, and fat. 
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The relative proportions of water, fibrine or albumen, and gelatine, in the flesh 
of various animsds, is thus stated by Mr. Branded 


Composition op Plesii. 


100 Paris of 
Muscle, 

Water, 

Albumen 
or Fibrine. 

Gelatine. 

Total of Nutritive 
Matter. 

Beef 

Veal 

Mutton 

Pork 

Chicken*. 

Con 

TTaihlook 

74 

75 

71 

76 

73 

79 

20 

19 

22 

19 

20 

14 

1.3 

6 

6 

7 

.*5 

7 

7 

5 

26 

25 

29 

«4 

27 

21 

18 

Sole 

79 

15 

6 

21 


/3. Vofietahle Foods, — These are derived from a great number of natural 
orders. Those in most frequent use /ire as follows : — 


Exogem or Bicotgledonfi. 


1. Crucifera: Cabbage, turnip, and mustard. 

2. Bgttnsriacea : Cacao. 

3. Termtrmndaceee : Tea. 

4. Aurantiaeem : Orange and lemon. 

5. Ampelideft: Grape. 

6. Jjeguminos/p. : Peas and beans. 

7. Rosacece ; Strawberry and raspberry. 

8. Amygdalem : Ahnond, plum, peach, and 

9. Fomacene: Apple and pear. [cherry. 

10. Cucurhitacea : Cucumber and melon. 


11. JTmheUifem: Carrot and parsnip. 

12. Cowpoutfr : ArtJchokc, lettuce, and 

13. Oleacefe: Olive. [endive. 

14. Solanncere: Potato. 

15. Chempodlacem : Spinage and beet. 

16. Rolygonea*.: Klmbarb. 

17. Euphorhiacem : Tapioca. 

18. Urtieacea: Pigs and mulberries. 

19. Ameutacea: Chestnut and liaiscbiut. 

20. Juglandacefp : Walnuts. 


Endogem or Monocoiyledom. 


21. Marantacem: Arrow-root and tons les 

22. Bromeliacece : Pine apple. [mois. 

23. lAliacece: Onion, leek, and asparagus. 


24. PalmacefB : Cocoa nut, sago, and date. 

25. Grammm: Cereal grains or com, and 

sugar caiic. 


Oryptogamia, 

26. LieJmes: Iceland moss. I 28. Fungi: Common mushroom, morel, and 

27. Alga : Laver, carrageen, Ceylon moss. | tr^e. 


The parts of plants used as food are the seeds (embryo and albumen), 
Jleshy ])ericar])Sy leaves and petioles^ hiids and young shoots^ sterns^ tuhers, 
alid rootsn 

The seeds arc of two kinds : farinaceous and oleaginous, farinaceous seeds used as 
food arc com, peas, beans, lentils, and the chestnut. The oleaginous seeds are the walnut, 
hazel and filbert nut, cocoa nut, cashew nut, pistachio nut, and stone pine nut. 

The alimentary principles, exclusive of water and saline principles, derived 
from plants, are jilrine, albumen, caseine, gluten, oil, sugar, starch, gum, 
pectine, and certain organic acids. ^ 

Com or the cereal grains, the most important of all vegetable foods, consist 
of starch, fibrine, albumen, glutin, mucine, oily matter, sugar, gum, 
earthy phosphates, ligneous matter, and water. 

The relative proportions of water, staVch, gluten, albumen, &c. in corn and 
t»ome other vegetable foods is as follows 2 : — 


^ Manual 6/ Chemistry, 

* Krocker, in Phamiaceutkal Journal, Feb. 1847. 
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Cohn and othek Vegetable Foods. 


Wlicat flour, No. 1, from Vienna 

“ No. 2, “ 

« No. 3, “ , 

Talavara \\^eat, from HoJienhcim 

Saiidoinir wheat “ “ 

Whittington wheat “ “ 

Rye flour. No. 1 , from Vienna 

No. 2, 

“ from Danristadt 

Rye (SW'a^e cereale^ winter corn), from Hohenheim ... 
“ ctreaJe arandmacemn) “ “ 

{Am^na saiira) ‘‘ * ... 

Kamtschatha oats “ 

Harley flom*, from Darmstadt 

Jcnusalem barley {Hordfwn disf}chon),ivom Hohenheim 

Harley {Hordenm vuJffiir(*)jhmiv Hohenheim 

IVIrize, froipi Hohenheim 

Maize flour “ 

Huckwheat flour, from Vienna 

Tartarian hiick wheat {Totffgonnm lartwricmvl)^ llohenh. 
One-grained wheat {TVtMemn monococeim) yivom Giessen 

Rice, from Giessen 

Beaus, from Vienna 

Reas “ 

Lentils {Brvnm Lens), from Giessen 

100 Farts of the Air-dry Siibstances ooniained in 
their usual condition — 

Potatoes, No. 1 (blue), from Giessen 

“ No. 2 (white), 

“ No. 3 


Beet-root 

Mangel-wurzel 


Water. 

Anhydrous Substances. 

Starch. 

Gh/fen, 

Alhmnev. 

Per cent. 

I. 

Per cent. 

II. 

Per cent. 

Per cent. 

13-828 

65-21 

66-16 

19-16 

16-650 

66-93 

57-80 

13-54 

12-731 

57-70 

57-21 

21-97 

15-432 

55-92 

56-59 

16-54 

15-480 

53-83 

.? 2-92 

17-18 

13-930 

53-06 

51-84 

17-11 

13 - 780 r 

61-62 

60-56 

11-94 

14-680 

54-84 

54-12 

18-71 

13-660 

57-07 

57-77 


13-940 

45-39 

44-80 

17-75 

13-820 

47-71 

4713 

15-77 

12-940 

37-93 

36-90 

1800 

12-710 

39-55 

40-17 

15-26 

12-560 

64-63 

64-18 


16-970 

42-60 

42-03 

14-74 

13-800 

38-62 

37-99 

17-81 

14-960 

65-88 

66-80 

14-68 

13-359 

77-74 


13-66 

15-120 

65-05 


6-89 

14-120 

43-80 

44'45 

9-96 

14-400 

55-51 

53-76 

13-22 

15-140 

85-78 

86-63 

7-40 

13-415 i 

37-71 

37-79 

28-54 

13-430 

38-81 

38-70 

, 28*22 

13-110 

39-62 

> 40-08 


68-94 

23-20 

22-80 

2-37 

74-95 

18-14 

17-98 

2-49 

76-80 

15-48 1 

16-09 



Cane 

Sugar. 


81-61 

10-20 

1 10-48 

2-03 

82-25 

12-22 

j 12-31 

2-04 


2. Liquid Foods or. Drinks. — These may be arranged under six heads as 
follows : — ^ 


1. Mucilaginous, farinaceous, or saccharine drinks; as toast water, gruel, 

mucil^e, &c. 

2. Aromatic or astringent drinks ; ps tea, coffee, chicory, cocoa, *and chocolate. 

3. Acidulous drinks ; as lemonade, ginger beer, &c. 

4. Animal broths ; as beef tea, mutton broth, &c. 

5. Emulsive or milky drinks; as milk. 

6. Alcoholic drinks ; as beer, wine, and ardent spirit. 


3. Condiments or Seasoning Agents. — Most of the agents used under 
this name are themselves more'or less alimentary, and, therefore, serve some 
purpose than that of iierely gratifying the appetite. 

Ihe substances usually denominated condimentary may be arranged in fiv^ 
classes as follows : — 


1. Saline condiments. 

2. Acidulous condiments. 

3. Oily condiments. 

VOL, i. 


4. Saccharine condiments. 

5. Aromatic and pungent condiments. 
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Salt, vegetable acids, oils tind fats, and sugar, are in fact alimentary 
principles, and have been before noticed. The aromatic and pungent condij* 
ments owe their peculiar properties to volatile oil or resin, and are devoid of 
nutritious properties. 


3, EXERCITATIO.— EXERCISE. 

{Gynmastic.^,) 

Exercise is an important hygienic agent ; but its proper consideration 
requires far more space than can be devoted to it in this work. I inust^ 
therefore, content myself with a few remarks on its general effects, and refer 
the reader to otlier works in which it is more fully considered. 

Though the word exercise, in its m^ost extensive signification, has reference 
to the action of all the organs of the animal economy, yet it is usually limited 
to those of locomotion ; and in tliis sense I employ it. 

The exercise of the muscular system is followed by several effects, wdiicli 
may be conveniently firranged under four heads ; viz. 

1. Mechanical effects. I 3. Nervous effects. 

2. Organic or vital effects. j 4. Mental effects. 

1. Mechanical Effectn . — Whenever the muscles are called into activity, 
they exert a local influence, of a mechanical kind, on the blood-vessels in their 
immediate vicinity, and thereby accelerate the circulation of the blood. This 
is followed by an augmentation of the animal heat ; and, if the exercise be of 
a kind to call into activity a considerable number of muscles, the general 
circulation soon participates in the (^fleets ; the pulseHs quickened, and the 
respiration and secretions are augmented. Another eflect, which, in its origin, 
is probably of a mechanical nature, is the absorption of the fat between the 
muscles and their fasciculi, and which seems to arise from the pressure exerted 
by the contracted muscle on the soft tissues immediately around it. 

2. Orffajiic or Vital EjfecU , — This includes tlic augmentation of volume, 
of firmness, of elasticity, and of strength or powder, wdiich a muscle acquires 
from frequent but moderate use. . Blacksmiths, fencers, and prize-fighters, 
furnish excellent illustrative examples of these effects. 

8. Nervous Effects , — The action of the muscles can only be effected 
through the medium of the nervous centres and nerves : the latter,^herefore, 
are called int(j activity, and through them the whole system becomes influenced 
by the exercise of a number of muscles. 

4. Psychical or Mental Effect ^, — ^To this head belong the different 
mental effects produced by agreeable and disagreeable, — by voluntary and 
compulsory, — exercises. Employed moderately, agreeable |?xercise acts as a 
salutary excitant to the intellectual faculties and^ sensations. I agree with 
the late Pr. James Johnson^, that travelling exercise, while it so mucl^ 
improves all the bodilj^ functions, unhinps and unfits the mind, pro tempore^ 
for the vigorous exercise of its higher faculties." But the first excitement 
being over, the memory of scenes and circumstances, together with the 
reflections and recollections attendant thereon, furnish an ardent' mind with 


^ Change of Air ^ or the Vnrmit of Health and Hecreaiion, 4th edit. 1838, 
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rich materials and trains of thought, that may, by gifted individuals, be con- 
verted into language ; and thus conveyed to thousands.^^ 

Thus, then, exercise, employed moderately, has a tonic and stimulating 
influence on the system, and is calculated to be beiieticial in a great variety of 
complaints. Used immoderately, it exhausts b<)th the mental and bodily 
])owers, and produces great debility. In fever, in vascular excitement or 
itiflammation of tlie brain, in inflammatory affections of the lungs, in maladies 
of the circulating organs (especially dilatation of the cavities of the heart, 
diseai^ed ’halves, and aneurism), in violent hemorrhages, gastro-enteritic inflam- 
mation, acute rheumatism, &c. muscular exertion is manifestly injurious,* 
repose and inaction being indicated. In siuairrs and lacerations of the 
muscles, in fractures and dislocations, &c. it is obviously improper. In 
lieniia, or a tendency thereto, great muscular exertion must be carefully 
avoided. 

Exercises may be divided into tlie active y the and the mixed. To 

the first belong walking, running, leaping, dancing, fencing, wrestling, &c. ; 
to the second are referred, carriage exercise and sailing ; while horse exercise 
belongs to the third or last division h 

An important part of the treatment of distortions of the sjhne which are 
unc-onnected with caries consists in the employment of ])articular exercises 
contrived with, the view of strengthening the muscles ot tlie back. All 
climbing exercises,’^ says Sir B. Brodie^, are useful in this respect, bringing 
all tiic muscles of the sjhne into vigorous action. They arc at the same time 
beneilcitd in anotlicr way, the weight of the lower limbs tcmdiiig to elongate 
and strengthen the column of the vertebrse. A rope, with worsted wound 
round it, that it may not hurt the hands, may be suspended from the ceiling, 
and tlie patient will s11)n b(icoine a dexterous climber. There are often two 
or thr(’;e girls in a family (or whom this exercise will be beneficial; and that* 
whicli would be a tedious and irksome task to a girl alone, will become an 
amusement wdien pursued in the company of others of her , own age. The 
liandswiiig aflbrds a very useful exercise in these cases also. This is a triangle 
composed of a double rope, with a cross-bar of wood forming the base of the 
triangle, suspended from the ceiling at such a height that the individual, wha 
us(‘.s it can just reach the cross-bar with her hands as she stands on tip-toe. 
She is to hold the bar with both her hands, and swing with her feet raised 
little from the ground. The eflcct of tliis exercise also is to bring the muscles 
of the spine into action, at the same time that the weight of the lower limbs 
operates in the same manner as when she climbs a rope. At first probably 
she will not be able to continue to use the haiidswiiig for more than a few 
seconds at a time; but as she grows stronger she will swing for a much longer 
penod. Anotlier mode of exercising, and thus strengthening the muscles of 
the back, is the fc^lowing ; — Let one pulley be fixed to the ceiling, and another 
to the floor. Let a small rope pass over the upper pulley and under the lower 
pulley, a box containing a light weight being fastened to that end of the rope 

1 information on the subject of Exercise, the reader is referred to Celsns, lib. i. cap. 2^ 

nc w ^ » Sir J. Sinclair’s Code of Heaith and Activity^ Edinb. 1807 l Bun^jlison’s Mlementt 

J f Philadelphia, 1835; JAct. de Medecine, art. Oymnasiiqtte; Init. de Medecine ed de 
nrt. Cymnastique ; Manuel d' Education pS^sigue-t gymnastiqne et moraiey par 

le Colonel Amoros, Paris, 1830. 

■Cond. Medical Gazette^ Jan. 1, 1847. 
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which is nearest to the upper pulley, and a handle to that which is nearest to 
the lower pulley. The patient, standing with lier face towards the pulleys, is 
to raise and lower the weight, holding the handle in both her hands. The 
effort used in raising the weight necessarily calls the muscles of the back into 
action; and as the patient becomes accustomed to it, the required effort may 
be increased by putting an additional weight into the box. This exercise may 
be varied by taking off tlie handle and fixing the ro])e to a bandage fastened 
round the liead, so that the weight is raised by the action of the muscles of 
the neck and back without the aid of the arms. The latter method of using 
the pulleys, howcvcir, is wearisome to the patient, and practically much less 
useful than the other.'^ 


3. CLIMA.— CLIMATE. 

Under the word Climate are included those topogi’a])hical, atmospheric, and 
other conditions of a region or country, which have a beneficial or injurious 
influence on the health and lives of the inhabiiantsh 
I sliall briefly notice the subject under three heads. 

1. Phenomena of climates. 

2. Climates most frequently nsed as therapeutical aj^i^nts. 

3. Diseases for which change of climate is cm])l()yed. 


I. Phenomena of (Climates. 

It is probable that we are yet ignorant of many circumstances which 
contribute to produce the climatic character of a ])lace ; and, of those that are 
known, it is often not easy to define the separate influence of each. 

The most obvious circumstances which affect the climate of a region or 
country, are iemperature, ktanidit/j, imriUj of the atmoffphere, wind, 
atmospheric pressure, intensitij of lights utnufspheric equahilitg or 
vicissitudes, soil, amount of vegetation, and proximiig to the sea. 

1. Temperatuiie. Ill considering the temperature of a place, we must regard, not 
merely its annual mean, hut its extremes. Inland tracts of euuntrv ex])erience greater 
extremes than the coasts, in consequence of the land being more raj)i(fly heated and coohid 
than water. ^ Hence it attains a higher temperature in summer, and a lower one in the 
Tfrater. It is also deserving of notice that the western (joasts of tlu! extra-tropical con- 
toents have a niueh higher mean temperature than the eastern coasfs> This is explained 
by the heat evoVed in tlic condensation of vapour swcj)t from the surface of the ocean by 
the weste^i winds T^hc eflccts of heat and cold on the human body liave been already 
considered®. Liebig ascribes the frequency of diseases of the liver in hot seasons and 
tropical chmates to the accumulation of carbon in the system. Tliis lie tliinks arises from 
the consumntion of too much food ; and from the inspiration of a smaller quantity, by weight, 
of oxygen than in cold climates and cold seasons, in conseriuencc of tjm air beii/g expanded 
by the heat. Warm climates arc adapted for pulmonary mvalids (especially consumptive 
patients), the rheumatic, the scrofulous, the paralytic, anil those who suffer from the effects 
of a feeble circulation. Cold, or rather moderately cool, climates are bracing, and fitted 

\m f mi ayl at Dictionary, defines climate as “an extent of country 
whereiTi iUl the oircimjjjtanees which exercise an infiueiico upon organised beings arc nearly the same. 
A^n, the assemblage of all these circuinstauees and conditions, exclusive of organic texture, on which 
ine depends, and which exert upon it a perceptible operation.” 

® Danieffs Meteorological Esmys, p. 105, 2d edit. Lend. 1827. 

4 •’ See pp. 12, 13, 23, 24, and 25. 
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for relaxed constitutions. Cold weather and cold climates are injurious to the aged, the 
paralytic, the phtliisical, the scrofulous, the diabetic, and the rhcAimatic. 

2. Humidity. JJjigrometric State qft/ie Atmosphere . — Evaporation from the cutaneous 
and pulmonary surfaces is augmented by a dry, and checked by a daui]) or moist, state of 
the atnios])berc. 13ut the transudation which dej)ends on vital action is augmented by 
warmth and moistureh “ Of all tlic ])hysical qualities of the air,” observes Sir James 
Clark “ humidity is tiie most injurious to hiunan hfc.” lutermittcnts and even phthisis 
have bcfU) ascribed to it 3. A tnoist climate cJiecks evaporation; and, therefore, a soft 
climate is adaptcul for chronic bronchitis of a dry irritable kind, frequently denominated 
(by catarrli, and for some other maladies attended with a harsli, dry, parched skin. A dry 
climat e, onilu*. other hand, ])romot.es evaporation, and, therefore, is better fitted for relaxed, 
languid constitutions, with proliisc secretion and exhalation; as humid astlmia, and those 
fornis of elironic calarrh wliicli are accompanied witli copious exj»ectoration. 

As aqueous vaf)our is the chief flttctuating ingrcjdieiit of tlic atmosphere, it is probable 
t hat, to Its varying (juaiitJtics must be ascribed many of tliose feelings and conditions of the 
l)ody popularly rcfcrml to the weal her. “ There are days,” says the late Professor Daniell'^, 
“ oil n hich (!V(m thi^ most robust feel an oppression and languor, which are commonly and 
justly attributed to the weather; while on otlp'.rs they experience exhilaration of spirits, 
hud im accession of muscular energy. The ojqiressive effect of (dose weather and sultry 
days may probably be accounted for from the ohstruetion of the insensible perspiration of 
the body, which is prevented from exhaling itself into the atmosphere, already surcharged 
viilh moistures; while unimpeded t raiispi ration from the pores, whilo the air is more free 
from aipieous vapour, adds new energy to all the vital functions. In bodies debilitated by 
(lis(5juse, inde(!d, the contrary effects may be produced : they may be unable, from weakness, 
to support the drain of free ('xhalation wliicdi is exiiilarating to the healthy ; and hence 
jivobahlv arises the bem.'lit of warm sea breezes in cases of consumption and diseases of 
th(‘ lungs.” . 

d. IbiKiTV OF TDK Atmospu K iiK. — A pupc Condition of tin; atmosphere is an essential 
(dement, of all li(‘althy climates. The greater mortality of cities than of the country is 
])riueip<‘dly referable to the respiration of air vitiated by the congiTgation of a large 
numher of jie.rsons in a comparali\ cly limited space. Air contaminated by the cxliatlations 
orellluvia from wet lands, swanqis, marslies*’, animal and vegetable substances in a state 
of d(’eompositi(m^ and liuman bodies, (‘s])eeisilly those of the sick, is a prolific cause of 
disease. The a.eriform ])oison thus ini roduei^d into the at mospbere is called miasma (platTfia, 
a stain or pollution), or matana (an Italian word, derived ivKww mala ^ bad, and aria^ air). 
Its chemical nature is unknown. Gaseous exhalations from the earth in volcanic and other 
districts form another source of local atmospheric impurity 7; and to those must he added 

^ Edwards, l)e rhijlunive des Agens Physiques, p. 338, Paris, 1824. 

^ The Sanative Injlneuce of Vlimaie, 3d cd. Loud. 1841. 

^ Poroault, Causes generates des Maladies rhwaiques, specialement da la Vhihisie Pulmonaire, 
ei Moyens de yrevenir te Develoypemeni de ees A[feeHons. Paris, 1844. 

^ Elements of Meteoro/oyy, Vid. ii. p. 310, Ixuid. 1845. 

® The [iroduction of Agut;, by the exhalatious from stagnant water and mai'shy soils, is well known 
to every one. 

^ The late Professor Dauiell {Land, Ediuh. and Laid. Phil. Mag. July 1841,) found in sea 
water brought from the Wcstmi (uiast of Africa sulphuretted hych-ogcii; and he suggested that the 
existence of this deleterious gas in the atriiospherc, which must iieijcssarily aceompSiiy its solution in 
the waters, may be (ronneeted with the awful miasma which proves so fatal to the exjdorcrs and 
i^cttlers of the deadly shores of Africa, as well as of other idaces. But the gas which he obtained 
fitnn these waters must have been developed after they were bottled ; for neither in the river nor 
sea water, when fresh colleeRid, can a tnujc of suljdinrctted hydrogen be detected. (See Dr. M‘ Wil- 
liam’s Medical llistoi^ of the Expedition to the Niger daring the years 1841 — 2, Lend. 1843, pp. 
lOO— 175 and 190 — 193; also Dr. Pritchett’s Account of the African Jicmiltent Fever, Lond. 
l«43,pp. 117-118). 

oi’igiu of sulphurett(;d liydrogeu in sea and some other waters has been ascribed, by Dr. Marcet 
\XhU Tra?is. 1819, p. 195), Mr. Mtdeomson {Tntins, of the Qeohgival Society, 2d Ser. vol. v. p. 564, 
Loud. IS 10)^ ])i. Eontan {Ann. de Chem. et de. Phys. July 1840), and Professor Dauiell tpp. 

eit), to tbe decomposition of sulphates of the w aters by putrifying vegetable matter. 

. / ^f Nmretled hydrogen (CIP) issues from coal strata, and is also evolve^froin the earth in other 
'’l™^^|ons where there is no reason to suspect the presence of coal. Carhonlc acid gas (CO^) is 
a undautly set free in voleanie and other districts. To this gas tlie Giujvo Upas or Valley of Poisgn 
ui Java {Journal of Gengraphiral Society, vol. ii.), and the Grotto del Cime {Med. and Phys. Jowrn. 
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the va^ur, smoke, or fumes from various chemical works ^ The injurious effect of fogS 
on astnmatic patients is well known to every one. Curiously enough, however, some 
mtients affected witli s])iismodic asthma breathe better in a smoky atmosphere (as that of 
London) than in pure air. 

4*. WiNB. — Wind gnjatly modifies the effect of temperature on the body. Thus two 
successive days, wliosc tcini)craturc, as indicated by tlie tli(;rmometer, may be the same, 
shall produce iu us — tlie one a sensation of warmth, ui (5onsec|ucncc of the calm, still, 
condition of the air ; while the other creates a feeling of cold, from the presence of a 
violent wind. So thaf., iis Sir James Clark^ has justly observed, “ the influence of tem- 
perature on tlie living body is indicated much more accurately by our sensation than by 
the thermometer.” Moreover, the humidity iuid the j)urity oi* the atmosplierc are greatly 
modified by the motion or calmness of the air. The firecise effects produced on climates 
by wind must of course depend on its direction, violence, &c. ‘‘ Common ex])ericnce lias 

proved that in all countrii^s the. winds which have blown over Large tracts of land arc iniicli 
drier than those which proceed from the sca^ ” 

5. ATMOsnrEiiic Pkessujie. — Tlie totjd amoimt of atmospheric pressure on a man of 
ordinary stature may he estimated at about 30,00()lhs. ; and a fall of half an inch in the 
column of mcrcuiy in the baromete.r is equivi^ent to a reduetion of about .500lbs. atmosidieric 
pressure on tlie body. Now it can S(;a.rcely he doubted that variations ol* atmospluuic 
pressure must exert some iuflueiici^ over the functions of healthy, but especially of diseased, 
persons. It is diificidt, however, to estimate, separately from other eo-cxistent influences, 
the precise effects which result from these variations. Dimmished atmospheric pressure 
promotes eva]K)ration ; and henei', tliis is one n^ason why elevated regions, which are colder, 
drier, and more bracing tlian low situations, are, cfpfms ponhnsi^ better adapted for relaxcMl 
individuals, uith ]n-ofusc secretion and exlialation, than the last-numtioned localities ; but, 
on the other hand, they are injurious in bronchial or tracheal irritation, with diminished 
secretion. 


A fall in tln^ barometer is generally produced by an augmentation of aqueous vapour in 
the atmosplierc ; and the deposition of moisture-* vvliieh ensues is attended with the 
evolution of heat. These atmospheric conditions have a powerful influence over tlic animal 
economy ; for, in coiiseqinmce of the diminished atmosplKirfc pressure, the superficial vessids 
become gorged, and secretion is readily effected ; while, from the humid condition of tlu; 
air, evaporation does not take jdixce, Hciiec arise a feeling of languor and fatigue, and 
sweating on the slightest (‘.xertion. In bronchitis, with profuse secretion, the patient’s 
danger is greatly aggravated by diminislied atmospheric ])ressure indicated by a sudden fall 
in the barometm*, and by tlie accomyiauying augmeiitiHl liumidity of the air. 

6. Intensity oe Light, — The iiiiliicnce of light has been already considered (sec p. 7). 

7. Atmospueiitc EmiAUTLiTY oil ViGJSsi TUBES. — liapkl atmosjiheric changes are always 
injurious to liodth, and, therefore, climates wliicli are sidijeet to sudden changes of tem- 
perature, or of humidity, or of atmospheric pressure, or of wind, arc invariably unhc;althy. 
Invalids, and those with delicate constitutions, often ayiprceiate the slightest alterations 
in the condition of the atmosphere, and which are not observable by the healthy and tlie 
robust. 


^8. Soil. — The climate of a place is also CTeatly modified by the quality of the soil. 
Sandy and gravelly soils allow the rain to percolate rapidly througli them, and are, therefore, 
called d'i'y soik. uliidky soils are also called dry, though they arc less so than the preceding. 
Sandy, gravellyik^iind chalky soils arc in general most salubrious. They are peculiarly fitted 
for relaxed constitutions with profuse secretions. Clayey soils are called wet soila, because 
they retain the rain on their surface. They are m general less salubrious than the pre- 
ceding, and often are positively injurious to health. Tiicy prove most obnoxious to relaxed 
and rheumatic constitutions. Marshy and swampy soils are mdit injurious to health, and 
have been already noticed as sources of malaria. . c 


Oct. 1832), owe their remarkable properties. It has been calculated that 219,000,000 lbs. or about 
1,855,000,000 cubic feet of carbonic acid are exhajed annually in the vicinity of the Lake of Laach 
(De la Beche, Theoretical Geology), 

‘ ^ See the articles Arseniom Acid and Hydrochloric Acid. 

® Op. supra cit. p. JSfi. 

* Daniell, op. dt. vol. i. p. 215. 

^ In extra-tropical climates, a faS in the barometer, without a change or rise of wind, is usually 
followed by rain. 
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Soils also deserve to be considered with reference to the greater or less rapidity with 
wliich they become heated or cooled. Sir H. Davy' observes, that stiff white clay soils, 
as well as chalJcy sods, arc with difficulty heated by the sun ; while the black, dark coloured, 
and carbonac^cous soils fuc much more rapidly heated. 

9. Amount of Vegetation. — The character of a climate is often affected by the exu- 
berance or dolicicncy of vegetation. Jungles, woods, and forests, protect the eartli from 
the action of the solar rays, and are, in consequence, often the residence of moisture and 
decaying vegetation analogous to a marsh^. 

1(), Inland and Majutime Localities. — ^In general, the climate of places on the sea 
shore is more humid than those of inland localities ; but to this statement there are many 
exceptions. (See also Temperattire). 

Those arc some only of tlic circumstances which affect the quality or 
character of a climate. Others doubtless exist ; hut their precise nature and 
inllueiice liave scarcely been ascertained. For example, we have yet to learn 
the influence of Electricity and Magnetism on the climate of a place. 


2. Climates most frequently used as Therapeutical Agents. 

I projiosc, now, to glance at the characters of those climates most commonly 
resorted to by invalids for therapeutical purposes. In doing so, I have to 
acknowledge the great assistance which 1 have received from Sir James Clarkes 
valuable v» ork on The Savative Injluence of Climate^ to which I must refer 
the reader for further details. 

Climates may, for the purpose just mentioned, be conveniently arranged as 
follows : — 

1 . Climates of England. 

2. Climates of Erancc. 

3. Climates of S))ain and Portugal. 

4-. Climates of Italy and the Mtjditcrranean. 

5. Chmates of the Atlantic. 

1. Climates of England, 

The British Islands are situated in such a manner as to be subject to all 
the circumstances which can jiossibly be supposed to render a climate irregular 
and variable. Placed nearly in the centre of the temperate zone, where the 
range of temperature is very great, their atmosphere is subject, on one side, 
to the impressions of the largest continent of the world ; and, on the other, 
to those of the vast Atlantic Ocean. Upon their coasts the great stream of 
a(iueous vapour, jicrpctually rising from the western waters, fir#t receives the 
influence of the land, whence emanate those condensations and expansions 
wliich deflect and reverse the grand system of equipoised currents, lliey are 
also within the reach ^f the frigorific effects of the immense barriers and fields 
of ice, which, the shifting position of the sun advances, the tropical 
climate towards the northern pole, counteract its energy, and present a con- 
densing surface of immense extent to the increasing elasticity of the aqueous 
atmosphere 

Sir James Clark thus arranges the climate of England : — 


1 Elements of Agriculiurcd Chemistry, 

* Maccullocli, Malaria, Loud. 1827. * 

® Danielles Meteorological Essays, p. 11^ 2d ed. 1827. 
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1. London. 4. Cornwall, Landes End. 

2. The South Coast. 5. West of England. 

3. South-west Coast. 

1. London. — The mean annual temperature of London is about 
It somewhat exceeds that of the suburban parts. The following is an 
abstract of tlie averages of seventeen years^ meteorological observations (from 
1826 to 1842) made in the garden of the Horticultural Society at Chiswick, 
about six miles west of London : — 



Temperature. 

Pah. 


Dew Point. 


Fah. 

Meun in the shade 

49°*94 

Mcim 



47°*36 

Maximum 

in the shade 

94°*4 

Maximum ... 



79° 

Maxhiium in the suu 

130° 

Minimum ... 



0° 

Minimum 

in the shade 

~4°*5 





Minimum radiation - 

-12°-0 






Barmueter. 

Incluis.** 


Rain. 


Inches. 

Mean 


29*931 

Mean 



24*16 

Highest... 


30-856 

Maximum ... 



30*97 

Lowest ... 


28-597 

!Minimum ... 


* 

18*87 



Wind. 




Average N umber of Days 

in the Year during which 

each Wind prevails. 



N. N.E. 

E. 

SE. S. 

SW. 

W. 

NW. 

Mean ..i... 

24*4 ... 47*2 ... 

37*1 ... 

21*8 ... 5(>*8 

... 79*8 .. 

. 65*8 

... 31*7 

Maximum 

38 ... 75 ... 

56* ... 

38 ... 77 

... 12fi* .. 

. 90 

... 61 

Minimum 

17 ... 30 ... 

17 ... 

11 . . 38 

... 58 .. 

. 46 

... 18 


The excess of the temperature of ilie city varies through the year, being 
least in spring, and greatest in winter ; and it belongs, in strictness, to the 
nights, which average 3'7^ warmer than in the country; while the heat of the 
day, owing, without doubt, to the interception of a portion of the solar rays 
by a constant veil of smoke, falls, on a mean of years, about a third of a degree 
short of that in the open jdaiii^/^ Hence, in the winter, delicate invalids 
sometimes experience benefit in coming to Ijondon from the country. I3ut 
the impure state of the atmosphere frequently counterbalances these good 
qualities 3. In some cases of spasmodic astluna, however, respiration is easier 
in London than in the country. 

2. South Coast. — This comprehends the tract of coast between Hastings 
and Portland Island. Its mean aimual temperature is about that of London; 
but the summers are somewhat cooler, and the winters somewhat warmer, 
than the corre^spondirig seasons of the metropolis^. Its light is very intense. 
For invalids, the superiority of the climate of the South Coast over that of 
the metropolis is greatest during December, January, and Febraary. 

Tlie principal places of resort for invalids, on this Jinc of coast, are the 
following : — 

* Blenients of Meteor oloyn^ vol. i. p. 141. 

2 See Luke Howard’s Cliinate of London, 1818 — 20, 2d ed. 1833. 

2 For further details respectirifi the Climate of Lipidou, cousult Professor Daniell’s Essmj on tliis 
subject. Also, Dr. Bateman’s ofthel)}se<^ of London^ Loud. 1819; and Sir A. Carlisle, 

Medical Tomography of London, in liis PraHical iffferoations. Loud. 1838. 

^ Eor the character ijof tliis pai-t of England, consult Dr. llurwood’s Curative Injtuence of the 
Southern Coaet of England, eappcuiUy that of Hastings ; with Observations on Diseases to which a 
Residence on the Coast is most heneheial, Lond. 1828. Also, Dr. Mackness’s Hastings Considered 
as a lUsort for Invalids, 
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a. Hastinf/s.—A. mild winter residence ; placed low, and well protected 
from the nortlierly winds ; but fully exposed to winds from the south. Sir 
James Clark ^ regards its climate as somewhat intermediate between that of 
Devonshire and Clilton ; less warm, but also less relaxing than the former. It 
is about tlie same temperature ; but less dry and bracing than the latter, and 
it is inferior to it as a spring climate.^^ It is well adapted for pulmonary 
invalids, who desire to avoid tlie north-east winds, during the months of 
December, January, and February (especially the two latter months). The 
distinguished author above quoted declares that it is unfavourable in nervous 
(iomplaints, more esiiccially in nervous headaches connected with, or entirely 
dependent upon, an irritated condition of the digestive organs, and idso in 
cases where a disposition to apoplexy or epilepsy has been manifested.^^ With 
the exception of St. Leonardos, Hastings has an atmosphere more completely 
marine than almost any other part of this coast. Hastings has appeared to 
me unfavourable to rheumatic constitutians. 

St. Leonard’s is about a mile from Hastings, and possesses a similar 
climate. • 

/3. BrifjfJUon, — The air is dry and bracing; and the soil dry. That part 
of the town (?ast of the New Steync is considerably ehn^ated above the sea, has 
a dry chalky soil, in a pre-eminent degree possesses a dry, sharp, bracing air, 
and is best adapted for relaxed constitutions. That part of the town west of 
Cannon Place has a clayey soil, and a milder and softer air; and, according 
to Mr. Wigan 2, includes the most salubrious portion of the towm. It is 
better suited for delicate nervous invalids than tlie other parts. Tlie central 
])ortion of the town is low and some^at misty, and possesses the usual an- . 
noyances of a district placed in the midst of a large town. The Sfceyne has a 
climate intermediate between that of the eastern and western portions. Tlie 
climate of Brighton is most beneficial during autumn and the early part of 
winter, when it is milder and more steady than that of Hastings. Prom the 
middle of March to the middle of May, Mr. Wigan advises invalids to stay away 
altogether from Brighton. It is adapted for relaxed individuals, with copious 
secretion and exhalation. It usually ajgrees wqU with children (especially those 
of a scrofulous habit) and convalescents. Brighion is not adapted for persons 
affected with (xmgestive diseases of the venous system, inflammatory dyspepsia, 
or renal diseases, except, according to Mr. AVigan, albuminaria. Brighton is en- 
tirely fr(‘.e from marshy and swamjjy grounds, and is remarkably devoid of trees. 

y. Isle of Wight, — Undercliff presents an agreeable, mild, equable, 
sheltered, dry, bracing climate, well adapb'.d for the residence jpf pulmonary 
and other delicate invalids throughout the year. It is well protected from the 
north winds, and has a dry soil. It differs from the climate of Torquay (which 
IS soft, humid, and reljixing), by its dry and bracing (lualitics, and its greater 
equability of temjierature. Hence it is suit(*d for relaxed constitutions, with 
eoj)ious secretion. Por pulmonary invalids, the best season to reside at 
biidercliff is from November to May ; and at Ventnor will be found good 
iUicommodations for the sick. — Cowes and Hyde, oil the opposite side of the 
island, are delightful summer rcsideii&s. 

. Southampton , — This part of cumst is objectionable, on account of 

its temperature being equally variable with that of the enviAns of London. 


aupm oil. p. 177. 


- Briahton and its Three Climates ^ Loud, 1843. 



74 


HYGIENIC REMEDIES.— Climate. 


3. South-West Coast. Soutfi Coast of Devofi^, — Tliis comprelieiids 
the tract of coast extending from Portland Island to Cornwall. Its general 
qualities are those of a mild^ soft, humid climate, soothing but somewhat 
relaxing. It has a winter temperature nearly two degrees higher than that 
of the coast of Sussex and Hampshire, and from three to four higher than 
that of London. The difference is most remarkable during the months of 
November, December, and January; amounting, on the average, in the sliel- 
tered places, to five degrees above London,"" (Sir J. Clark). It is adapted to 
pulmonary affections, es])ecially those which are attended with a dry cough, 
and are unaccompanied with much expectoration. In dyspepsia, with symptoms 
of irritation or inflammatipn, constituting the gastritic dyspepsia of Sir Janies 
Clark, it is also beneficial. But in all fonns of chronic "diseases, with copious 
secretion and exhalation, and a languid and relaxed state of the constitution, 
it is injurious. 

The following are the principal ♦places of resort for invalids along tlie 
South-West Coast, taking them in succession from east to west : — 

a. Sidmouth , — The climate is damp, and, in November, 4 s subject to sea 
fogs. 

/3. Salterton . — Preferable to Exmouth. It is well protected from winds, ^ 
especially the northerly ones. 

y. Exmoiith . — The higher parts of the town ex))osed to winds; the lower 
parts liable to occasional damp. Sir J. Clark declares that it is not adapted 
for persons with delicate chests. 

S. Bawlish , — Next in dryness to Torquay. 

€. Teigmnotith, — ^Mild, humid, and relaxing. 

4'. Torquay , — -This is drier than the other parts of this coast, though its 
general character is soft and humid. It is almost entirely free from fogs. It 
is in great repute as a residence for pulmonary invdids. 

7 j. Salcombe , — The Montpelier of Huxham. The warmest spot of this 
coast. 

4. South Coast of Cohnwall. Land's End,—h\ its general characters 
this climate resembles that of the south coast of Devon. Prom the latter, 
however, it differs, in its greater humidity, and in being more exposed to winds. 
It is, consequently, more relaxing. The class of cases in which it is calculated 
to be beneficial or injurious are much the same as those for the south coast of 
Devon 2 . 

The following are the chief places of residence for invalids along this 
coast : — ^ 

a. Exposed to the north-east winds during the spring months. 

Its climate is much more equable than that of London. Thus, though its 
mean annual temperature is only 1^-71 higher than that of London, yet its 
winter is 5^*^ warmer, its summer 2 "^ colder, its spring scarcely 1 ° warmer, 
and its autumn about 2 J-® w^armer. * 

*0, Falmouth.— The winter temperature is a trifle lower than that of 
Penzance. 

5. West of England.— U nder this'head are grouped the places along the 

^ For an account o^the climate of this coast, see Dr. Shaptcr’s Climate of the South of Devon. 

* On the climate of this part of England, consult Dr. Forbes’s Observations on the Climate of 
Penzance and the District of the fund's End, Penzance, 1820. Also his Medical Topography of 

Landes End, in the Provindai Medical Transactions, vol. ii. 
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borders of the Bristol Channel and the a3stuary of the Severn. The mean 
temperature of this group is, during the winter, rather lower, but in March 
and April rather higher, than that of the south coast. 

Clifton, — This is the mildest and driest climate in the West of England. 
It is bracing, and well adapted for scrofulous and relaxed constitutions, with 
copious secretion and cxlndation. 

2. Climates of Franco, 

The southern climates of .Prance resorted to by invalids may be divided 
into those of tlie South-West and those of the South-East of that country. 

1. South-West of Ekance. — According to Sir. James Clark, the climate 
of this part of Prance is soft, relaxing, and rather humid ; resembling in its 
general qualities that of the south-west of England. It is favourable to 
phthisical invalids, for those labouring under broneliial affections, with little 
expectoration, and for other chronic cases attended with a dry skin. 

a. Pan, — Dr. Playfair^ thus sums up the (pialities of this climate: — 

Calmness, moderate cold, bright sunshine of considerable power, a dry state 
of atmosplicre and of the soil, and rains of short duration. Against these 
must be placed, — changeableness, the fine w^eathcr being as sliort-lived as the 
bad; rapid variations of the atmosphere wdthin moderate limits. In autumn 
and spring tluu’e are heavy rains.^^ The season extends from September to 
June^. 

ft. Paz/nercs do Bif/orre, in the department of the High Pyrenees, has a 
mean temperature, during the months of June, July, August, and September, 
of P. Dr. AVm. Parr^ declares the climate to bo anti-irritating and 
moist, and to be favourable to the consumptive. It is also beneficial in 
irritation of the mucous membrane of the tracliea and bronchi, wdth dry cough 
and viscid expectoration ; and also in gastric irritation^. Its season is from 
June to September. 

2. South-East of Peance. — Sir J. Clark says the general character of the 
climate is dry, hot, and irritating. It is a,dapted for torpid, relaxed habits, 
but is decidedly improper for the consumptive and those labouring under 
irritation and inilarnmation of tlic air-tubes. 

a. Montjndicr, — ^Ijong but undeservedly celebrated as a residence for 
phthisical invalids. 

ft, Marseilles. — Ex]) 0 scd to cold winds. Soil dry and arid. 

y, Hj/eres, — Sir J. Clark declares it to be the least exceptionable residence 
in Provence for the pulmonary invalid. 

3. Climates of Vortngal and Spain, 

Precise information respecting the climates of these countries, to which 
pulmonary invaliifS occasionally resort, is much to be desired. 

1. Poutugal. — Dr. Bullar® states that the mean annual temperature^of 
Lisbon is 12® P. higher than that of London; and that the mean temperature 

— - i — 

^ Sir J. Clark’s Sanative Influeuce of Climate, p. 1 92. 

® Dr. Taylor On the Curative Influence of the Climate of Pau, Jpond. 1845. 

® J Medical Guide to Nice, Loud. 1841. 

^ Dr. Taylor, op. dt. p. 243. 

® A Winter in ike Azores, Lond. 1841. 
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of its winter is 16® E. higher than that of London. But notwithstanding its 
mildness, it is objectionable for persons affected with phthisis, on account of 
the inequality of its temperature. 

2. Spain. — Biscay is subject to sudden and extraordinary changes in 
temperature, tlie mercury having been known to rise and fall from 3® to 4® E. 
within a few ininuiesb This must, of course, make it an unfit residence for 
pulmonary invalids. — Madrid is elevated more than 300 fathoms above the 
level of the sea. Its annual mean temperature is 59® E.^ — Cadiz, being 
nearly surroundcid by the sea, has a comparatively temperate climate. 

4. CUmaUs of liahj and the Mediterranean* 

The climates included under this head are (exceedingly diversified, so that it 
is diffictilt to lay down any general character of them. 

a. Nice* -The climate of this jtlace is somewhat similar to that of the 
South-East of Erance. It is mild, e(|uable, and dry ; being adiipted for torpid, 
relaxed individuals, with abiindant s(^cretion from the mucous membranes. 
Dr. William Earr^ says, the great objection to it is its dryness, and the exciting ^ 
and irritating nature of its atmosjdiere. it is beneficial in chronic bronchitis, 
with copious expectoration \ in chronic rlumimitism ; scrofula ; gout ; and 
atonic dyspepsia. It is prejudicial in tubercular disease. 

/3. Genoa , — Climate dry and healthy, with a sharp exciting air. It is 
adapted for relaxed constitutions, but is unfit for phthisical invalids. 

y. Florence , — Not favourable for invalids. 

h, Pisa , — According to Sir James Clark, tlie climate is genial, but 
rather oppressive and (lamp. It is softer than that of Nice, but not so warm ; 
less soft, but less oppressive, than that of Rome.^^ Eisa is frequented by 
consumptive invalids. 

€. Home , — The climate of this city is one of the best in Italy. Sir James 
Clark characterises it as being mild, soft but not damp, rather relaxing and 
oppressive, and remarkable for the stillness of its atmosphere. It is well 
adapted for phthisis, bronchial affections of a dry irritating kind, and chronic 
rheumatism. 

Z, Najdes, — The climate of Naples is warm, variable, and dry. Sir James 
Chirk compares it to that of Nice, but staUis that it is more changeable, and, 
if softer in the winter, is more liuinid. Dr. Cox^, however, declares that the 
mean diurnal variation is far less than is generally supposed. It is an 
unsuitable residence for most pulmonary invalids, especially those affected 
with tubercular phthisis. In bronchial cases, with jirofuse secretion, benefit 
is sometimes obtained from it. In general debility and deranged health it is 
also serviceable. Dr. Cox says it is beneHcial in dyspepsia, rheumatic neuralgia, 
and scrofula. ^ 

Malta,— The climate of Malta is mild, dry, bracing, and pretty equable. 
It is serviceable in chronic broncliitis with profuse secretion, scrofula, 
dyspepsia, and hypochondriasis. 


^ Inglis, 4 ^W» i» 1S3(), vol. i. j>. 39, Loud. 1831. 

^ Iliimbolclt., ill De L!il)orde\s Fi-Ptf) of Spain, vol. i. p. dxiii. Loud, 1809. 

A Modiral Guiftn io^Nire, p. 10, Loud. 1841. 

^ Hints for TnvaHds abuui to Vmt Naples, p. 17, Load. 1841. 
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5. Atlantic Climates. 

The climates of the Atlantic islands resorted to by invalids may be arranged 
in two groups ; the one eastern, the other western. 

1. Easteen Atlantic. — This group includes Madeira, the Canaries, and 
the Azores. 

a. Madeira. — The climate of Madeira is mild, humid, equable, and steady. 
Sir James Clark regards it as the linest in tlie northern hemisphere. It is 
superior to all other climates for incipient phtliisis. Tliis superioriiy consists 
in the mildness of tlie winter, the coolness of the summer, and the remarkable 
equality of the temperature during the night and day, as well as tliroughout 
tlie year. Expericncij, moreover, seems to have fully demonstrated the 
advantage which ‘patients, with incipient symptoms of consumption, derive 
from a residence in this islands 

/3. The Canaries. — Teneritre is the only island of this group possessing 
accommodation for invalids. Though its mean annual temperature is higher 
than that of Madeira, its equability is less. 

y. The Azores or Westrrn Islands. — Dr. Bullar declares these to be 

rather colder than Madeira, and somewhat more equable, and perhaps more 
humid ; but they have not at present those accommodations for strangers 
which the latter island possesses, nor have they cominunications by steam with 
England^/^ St. Michaels, the largest of the Azores, has a mild, humid, 
ecjuable climate. 

2. Western Atlantic. —This group includes the Bermudas, the Bahamas, 
and the West Indies. It is more subject to rapid changes of temperature 
than the Eastern Atlantic group. 

a. The Bermudas. — ^The climate is warm, variable, and dry. The mean 
annual temperature is considerably higher than that of Madeira; but the 
climate is variable and windy during the winter, and hot and oppressive in 
the summer (Sir J. Clark). 

/3. The Bahamas . — The climate is warm, but is subject to rapid changes 
of temperature. Dry cold winds prevfiil. Hence the Bahamas arc unsuited 
to consumptive invjilids. 

r- The West Indies . — ^The temperature of these islands is too high, and 
its variations too great, to admit of their being a desirable residence for 
patients affected with pulmonary consumption; but as a prophylactic for thos6 
predisposed to tliis disease, it is higldy spoken of. In scrofula, the climate 
proves beneficial. Calculous complaints and ossific deposits are rare. The 
most healthy islands of the group are Jamaica, Barbadoes, St. Vincentes, 
Antigua, and St. Kitt's. 

3. Diseases for which Change of Climate is Employed. 

m 

The diseases for which change of climate is most frequently resorted to ^e 
as follows : — 


For further inforraatiou respecting the medical qualities of the island of Madeira, the reader may 
great advantage to Sir James Clark’s.work, before cited; Dr. Gourlay’s Observations on 
History^ Climate, and Diseases of Madeira, 1811; Dr. EentAi, in the Bdinhnrgh 
vol X " Journal, vol. xxvii. 1817 ; and Dr. Heineken’s paper in the Medical Depository, 

* ^ Winter in the Azores, Loud. 1841. 
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1. Pulmonai 7 complaints, especially phthisis, chronic broncliitis resembling 
phthisis, astluna, hmuioptysis, and diseases of the laiynx and trachea. 

3. Dyspeptic and hypochondriacal complaints. 

3. Cliromc rheumatism. 

4. Scrofula. 

5. Urinary diseases. 

6. Liver complaints. 

7'. In the convalescence from fever, and other acute maladies. 

1. Pulmonary Complaints. — These maladies are benefited by removal 
from a colder to a warmer climate. Equability, purity, and calmness of tlie 
atmosphere, are other desirable qualities in a climate for pulmonary invalids. 
The nature of the malady and constitution of the patient, however, render all 
climates posse.ssed ®f these qualities not equally suited for every case. 

a. Phthisis. — “ Eor such consumptive patients,’^ observes Sir James 
Clark, “ as are likely to derive benefit from climate, I consider that of Ma- 
deira altogether the best. Teneriffe and the Azores approach most nearly 
in the character of their climate to Madeira.” Of the climates of the South of 
Eraiiee and Italy the same experienced writer says, when “ there exists much 
sensibility to harsh and keen winds, and, more especially, if immediate vicinity ‘ 
to the sea coast is known to disagree. Home or Pisa is the best situation for 
a winter residence. AVhen, on the contrary', the patient labours under a 
languid feeble circulation, with a relaxed habit, and a disposition to congestion 
or to hemorrhage rather than to inflammation,— and, more e.specially, when 
the sea air is known by experience to agree, — Nice deserves the preference.” 
Late experience has shewn, thai. Montpelier, Marseilles, and other places in 
the south-east of Prance, once celebrated as affording a good winter climate 
for consumptive patients, are decidedly impro])cr for ])hthL“ical invalids. Of 
English c]ima,tcs, those of Under cliff, Torquay, and Hastinys, arc best 
adapted for this disease. Torquay and Penzance disagree with persons of 
a relaxed habit. Clifton, during the spring months, often agrees Avell. 

Chronic Bronchitis. — In relaxed constitutions, with cojrious expecto- 
ration, the climates of IJndercliff, Clifton, Briyhton, and Nice, are those 
which agree best. But, on the other' hand, for dry, broncliird, and tracheal 
irritation, Torquay, Madeira, Rome, and Pisa, are to be preferred. 

2. Dyspepsia and Hypochondriasis.— In selecting a climate for these 

domplamts, we must attend to the character of the niiilady and the constitu- 
tion of the inyahd. Thus, in the atonic dyspepsia of re'laxed and sluggish 
individuals, with copious secretions, we select a dry and bracing climate j and 
in such, Briyhton, Qlifton, Nice, ox Najiles, would probably prove beneficial. 
But when the dyspepsia assumes an inflammatory form, with diy tongue and 
a febrile condition of system, the soft and humid climates are to be preferred; 
such as Torquay, Pau, Rome, and Pisa. * 

3. Chronic Bheumatism.—— In this malady, mild climates generally have 
been found beneficial. According to Sir James Clark’s experience, Rome 
and Nice are the best climates on the continent. In relaxed and cachectic 
individuals, the latter place is to be preferred. 

4. Scrofula, — In this malady the ^est Indies proves highly serviceable. 
Nice and Rome, *on the continent, have appeared to be favourable. In this 
country Clifton is perhaps .the dimate best adapted for scrofula. 

5. Urinary Diseases.— Warm climates relieve most affp<-tions of the- 
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urinary organs, especially calculous complaints, diabetes, and vesical irritation. 
The benefit probably arises from, the excitement of the skin and the abundant 
cutaneous secretion, and is to be explained on the principle of antagonism 
already alluded to (see p. 12). In the Indies calculous complaints are 
very rare. 

6. Liver Complaints. — Various hepatic derangements are induced by a 
residence in tropical climates (see p. 13) ; and in such cases benefit is obtained 
by a return to the more temperate climates of Europe. 

7. In the Convalescence after fevers and inflammatory diseases, change of 
climate is often found highly beneficial. 


PART IV.-MECHANICAL AND SURGICAL 
REMEDIES. 

The consideration of these subjects does not fall witliin the province of this 
work. 


PART V.-PHARMACOLOGICAL REMEDIES. 

{Medicines ; Medicamina ; Odp/uaica.) 

IhiARMACOLOGiCAL REMEDIES OP Medicines are substances, not essentially 
alimentary, used in the treatment of diseases, and. which, when applied to the 
body, alter or modify its vital actions. 

Aliments arc vital stimuli (see p. 8, footnote), which vivify, and can themselves be 
yiyituul ; since tlicy arc assimilated to our organs, and become integrant parts of the 
living body. 

J^)isoNs are distinguished from medicines principally in the deqree of tlicir effects, and the 
vm to which they arc applied ; for the most powerful poisons become, when administered 
luider proper rcgiJations, very valuable medicines. ‘ 

Pharmacology {pharmacQhgia^ixmi ^apfxaKov^ a medicine; and Xdyoc, 
« dlsconrsc), or Mat'eria Medica, is that branch of Acology (see p. IJ 
devoted to the consideration of medicines. It is subdivided into three de- 
partments : — 

1. Pharmacognosy. 

2. Phannacy. 

3. Pharmacodynamics. 

1* Pharmacognosy [pharmacognosia, from (j^apfiaKov, a medicine; and 
yiyvwffKd), I is that department of Pharmacology which treats of the 

(origin, properties, varieties, quality, and purity of unprepared medicines or 

{medicamenta cruda). In other words, it treats of all that relates 
w the commerce of drugs. ^ 

Ibis deptirtment of pharmacology is also called by various other names ; as ph^siograpkical 
^meria medica (physiographische Arzneimittellchre*), pharmacography^ (pharmacographia^ 

2 System der Materia Medica^ ler Band. S. 2, Leipzig«1808. . . 

A. A. I)a Silveira Pinto, 'Bharmusographka do Codigo Pharmaceutko Lusitmo, Coimbr^ 1886, 
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from <l>dp^Kop and ypd<^a), / write), phartnacomathy^ ([iliannacomathic, from (j)appaKov 
and pddo), I seek or im/ifire), pharmaceutical merchaifdize-kmyidedf/e (pliarmacoutiwSche 
Waarcnkimdc"), and the history of simple drugs (liistoire des drogues simples-*). 

2, Pharmacy {pharmacia, from ^apfxaKov, a medicine,) is that depart- 
ment of Pliarmacology which treats of the collection, })reparation, presei’vation, 
and dispensation of medicines [medicanienta praparata et composi ta) , 

This d(5])aHment of pliarmacology is sometimes called chemical materia medica (cliemisehe 
Arzneimittellclire'*), pharmacotcchuy (phannacotcjcliiiic*^), pharmaceutical chemistry 
maco-cheniia), and pharmacouomia^. 

The collection of unprepared Aediciiu's or sim])les involves their selection, 
emendation or preliminary preparation, and desic(‘4itif)n. Simples are either 
foreign or indigenous. The former are imporled by the merchant, and sold 
on his behalf, by tke drug-broker, to the wliolesnle druggist. 

Indigenous vegetable substances are usually colh'cted by the siinjdcr 
(ptfr?rd/iO£ 7) or herbalist. Most of tiie jdaiits grown in this country, and for 
which there is a hirge consumption, are cidtivai(?d at Mitcham and other places. 

The preparation of medicines has for its objec.t the division, separation, 
mixture, or chemical combination of substance's. 

> 

The various operations hy which llu'.sc olijocts an^ (‘Ifcctcd arc described in works 
expressly devoted to pharmacy; and to these 1 must ndVr llu* nmler for furtluir infoniia- 
tion on this subject. A summary of Ihcm wotdd lie practically useless,' while it would 
occupy space wl^eh can be advantageously (Muploycd witli llic considcnition of topics 
whicli arc strictly wdthin the scope of the present work. 

3. Pharmacodynamics [pharmacodynamica, from (papfiakoi', a medicine; 
and ^vvapis, poicer;) is that department of Pharmacology which treats of the 
effects and uses of medicines. 

This department of ])hunnacol()gy is called dynamical materia medica (dyiiumisehe 
Arzneimittt^Uehre) hy Pfalf. 

Pharmacology is either general or special. 


Div. pbarmacoloffp. 

General Pharmacology {pharniacologia generalis) treats of medicines 
generally. 

The general plmrmacological subjects which require examination may be 
conveniently considered in the following Qrder : — 

1. }4pdcs of ascert-aining the effects of mediehics. 

2. Active forces of nurdieines. • 

3. Changes which medicines luidergo in the organism. 

4. Physiological effects of medicines. 

6. Therapeutical effects of medieiues. 

6. Parts to wliich medicines are applied. 

7. Classification of medicines. . 

J 

* Cottercau, Trait e El^mentaire de Tlmrmacologie., Paris, 1835. 

2 Goebel and Kunze, Thannaceniuehe Waarenkfgide, Eiseiiack, 1827 — 29. 

® Guibourt, Histoire Ahregee des Drogues Simpks, 3me etl. Paris, 1836. 

^ Pfalf, op. cit. 

® Cottei-eau, op. cil$ 

® A. A. Da Silveira Pinto, Codigo Fhai’maceulico Lusitano, ou Tratado de Fharmaconowia, 
Coimbra, 1835. • 

^ For a notice of the ancient rhizotoraist, sec the Hisforkal Table, art. Greek Medicine. 

♦ « 
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All these subjects belong to that department of pharmacology which may 
be termed general pharmacodynamias, 

] . Modes of ascertaining the Effects of Medicines. 

Formerly the virtues of medicines were inferred from resemblances (fancied 
or real) in form, colour, &c. between these substances and parts of the 
organism. These marks or indications were called signatures, and were 
supposed to arise from astral influences ^ 

There are four principal methods w^hich, in modern times, have been resorted 
to for the purpose of determining the effect^f medicines. These are founded, 
respectively, on — 

1. The sensible qualities of raedioines., I 3. The chemipal properties. 

2. The natural-historical properties. | 4. 'Hie dynaJleal properties. 

1. The Sensiiile Qualities of Medicines. — Colour^ taste, and oMour 
have; been used to indicate, in a very. geniBral way, the medicinal properties of 
plants, . But to all the general propositions which have hitherto been advanced 
concerning them, se many exceptions exist; that none possess much, if any, 
practical value. 

It appears to me to he a waste of time and space to dwoD on tliis subject ; I beg, 
therefore, to refer the reader, for further information, to the writings of Linnaeus^, Cullen*'^, 
and Edwards and Vavasseur^. In anotlicr part of this work, I sluill have occasion to notice 
Mr. Greeves’s classilication of the articles oi the Mat^a Medica accordinj^ to their sensible 
qualitj(is. In cbmiection with this subject 1 may observe that some interesting informa- 
tion on tlie colour, odour, and taste of juants, is contained in Laudgrebe’s work on Light®. 

2. The Natural-Historical Properties. — Exterior form and struc- 
ture are made use of, in natural history, to determine the affinities of natural 
bodies : hence they are denominated naturahhisiorical propertien. 

a. Minerals, — No conclusions, respecting the medicinal properties of 
minerfils, can be deduced from crystalline form and structure. ^ 

Mr. Blake asseHs®, that the most striking points of resemblance exist generally between 
isomorplious compounds in their action on the animal tissues when introduced into the 
hJood. Be tliis as it may, tliehLactioii, when tafeen into the. stomach, is often veiy dissimilar, 
Tims, the- tripliosjihate of sodali isomoqdious witli the triarseniate of the same base ; but no 
one will pretend to assert, that flieir action on the system is alike. Arsenious acid is isomor- 
phous Math sesquioxide of antimony ; yet their etfects on the system are very dissimilar. 
Mr. Blake aihnits that the jpalts of h^ad mid of silver are exceptions to his statement ; their 
action on the pulmonary tissue being aiudogous, though they are uot^isomorphous. 

/3. Vegetables , has long been supposed, that those plants w^hich resemble 
each other in their exterival appeari|ices are endowed with analogous medicinal 
properties. Csesalpinus M^as, according to Dierbach^, the foiAden, of this 
doctrine; though -De Candolle^ rt^gards Camerarius as first wdio clearly 
announced it. Ijinnaeus^ says, Plantse quse genere conveniunt, etiam yirtute 

* See Sprengel, Histme de la Medecine, t. iii. p. 321, Paris, 1815. Also, Schroder’s Compleai 
' ^^^P^satory, by Rowland, .Lond. 1669. . * 

I ^pdosophia Boianica, p. 288, cd, 4ta. 1787. 

4 if of the Materia Medica, vol. i. p. 188, Edinb. 1789. 

^ Manuel de Maiihe Medkale, Paris, 1881. * 

6 Ucht, Marburg, 1834. 

7 Med. and Surg, Joiim. for July, 1841. 

. ^^handlung uher die Arzneikrafte des Phinzen, vergleichen mit ihrer Stngeiur nnd ikren che- 
Sestandth^, Lemgo, 1881. 

5 war. tur Us PropriStSs MedicaUs des PlnuUs, p. 4, 2de ParU, 1S16. 

L71. Swpra rit . p. 278 

VOI,. I. 
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conveniunt; quse ordine iiaturali continentur, itiam virtute propius accedunt ; 
quseque clause naturaK congruuiit, etiam viribus quodammodo congruunt.^^ 
I may also refer to Iseiiflamm, Wilcke, Gmelin, Jussieu, and Barton, as other 
supporters of this opinion. ]3ut the most important writer in favour of it is 
De Candolle, who, in 1804, published the first edition of his work on this 
subject. In the year 1831, we had another interesting treatise on the same 
subject, by Dierbach. There are other writers, however, who deny altogether 
the possibility of judging of the virtues of plants by their exterior forms and 
botanical characters. Of these, it wiU be sufficient to mention Gleditsch^ 

Vegetable substances om their peculiar qualities to the structure, and con- 
sequent action, of the otjffatis producing them ; and, therefore, differences in 
the structure of an organ are attended with corresponding differences in the 
qualities of its products. It consequently follows, that the medicinfd qualities 
of plants of the same natural order should be similar or analogous ; and that 
they are so to a certain extent is fiilly ascertained by numerous facts : tlms, 
if one vegetable species serve as nutriment for either animal or plant, we 
frequently observe that other species of the same genus, or even of a (.hffereiit 
genus, but of the same order, are also adapted for a like use ; while, on tlie 
other hand, if any particular species be injurious, neiglibouring species are"^ 
likewise more or less so. Experience has fuUy proved, that in a very large 
number of instancies there exists an analogy between the exterior forms and 
the medicinal properties of plants, so that w'c can sometimes predict the active 
principle and mode of operation of a vegetable, merely by knowing to what jiart 
of a natural arrangement it belongs. Graminem, Melanihacete, ConifrnPj 
Lahiatce, Malvace<Ky CrucifercBy Ranu}icNl(iee(e, are familiar illustrations 
of the accuracy of these observations. 

There exist, however, many anomalies or exceptions to the statemeni^s now 
made. These are of two kinds : — 

1st, Plants of the same natural order are frequently endowed with dissimilar 
medicinal properties. 

The root and leaves of Baucus Carota arc wholesome and nutritive ; but the analogous 
parts of Conium muculafum are highly poisonous. Both of these plants, however, belong 
to the same natural order — UmbellifeR;®. In some cases we find ])lants even of tlie same 
genus (hfferuig considerably in their medicinal proper! ies ; as Cacumis Melo and Cuemnia 
Colocynthisy of the order CucuRBiTACEiE. Jf we arc to believe the statements of crcjditablc 
writers, even Gkamine^, which De Candolle declares io be ‘fr* famillc la plus naturelle,” 
fsontains more tlian one exception to the general statement in question. For the, most 
part, the plants of tliis family are farinaceous and nutritive. " None,” says Dr. Liudley-, 

are unwholesome in their natural sMe, with the single exception of Lolium 
a common wesd in many parts of England, the effects of wliicli are undoubtedly deleterious, 
although perhaps much exaggerated.” I may remark, however, that several other grasses 
have beeii asspft^.^ be unwholesome. Loudon^ tells us that the seeds of Bromus mollis 
bruag bn giddiness in the human species and quadruj[)eds, and arc fatal to poultry. The 
root of Bromus purgam is said to be used in Canada fis an emetic, in doses of forty grains. 
Bromm catharticus^ a Chilian plant, has a thick root, which is state4ito act as a purgative^. 
And Humboldt* informs us fhat Festuca quadrideniaU (fig. 6) is very poisonous, and even 
fatal to animals*. 


^ Be Methodo Botanied, duUo et fallaci mrtuHm in plantis indice, Ed. 2iida, Ijipsiac, 1742. 

2 Natural Sgstem^ 2d ed. 1836. 

2 Encyclopedia of Flants, p. 64. 

^ Bietiom. de Malice Med^c, par F. V, Merest et A, J, Be Lens, tom. i. p. 672. 

* Voyage^ t i. 

® Is thi the grass desmbed by A>me under the name of Carajjaucha, and which by others has been 
galled Garapullo f Erezier {Voyage to the Semtk Sea and along the Coasts of Chili and Fern, in 
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Featuca quadridentjBita (Kuuth). 


- years 1712, 1713, lulf 1714,) says, in speaking of lima, “ There is an herb called Carapulloy 
Jcn grows like a tuft of grass, and yields an ear, the decoction of which makes such as drink it 
irious for some days. The Indians make use of it to discover the natui’al disposition of their chil- 
IV f 11 ^^**^*^ operation, they place by them the tools of all such trades as they 

a maiden, a spinie, wool, scissatrs, cloth, kitchen furniture, &c. ; and by a youth, 
i ® horse, awls, hammers, &c. : and that tool they take most fancy to in their delirium, 

rtain indication of the trade they are fittest for, — ^as I was assured by a French surgeon, who 
38^ verity.*' On this statement, Dr. Lindley {Flora Mpdka, p. 613, Lond. 

ca ^hat it is uncertain whether the plant referred to be really of the order Gramiueec. 

like > name," he observes, and the only Lima plant that I find hearing a name at 

* » 18 rhysalis pubescens, which, according to ^d^Mora Feru^na^ is there called CapulV* 
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In the family Soiane>« we meet with other exeer|.itioiis, us in the fniit of Cajidrum 
ammm and Airopa Bdhdoma. I miirht select many other iTislauces to the same efTect, 
but shall content myself with the examples alrciidy adduced, as suflicieiitly wartanting the 
assertion that, in the present state of science, botaui(;al affinities cannot be mijidenthf relied 
on by the medical practitioner for determining the effects of remedial agents. 

2dly. Plants of dissimilar structure arc sometimes endowed with similar or 
very analogous medicinal properties. 

An oleo-resinous juice, called tnrjientine, is oblaiiied from PidtuMa Terehinfhm, a plant 
of the order Terebinth A cuiii-ic, and a substance possessing almost identical properties, and 
bearing the same name, is procured from the geijora Plmis, Litrix, and AUes^ of the order 
CoNiEERvi:. Balsam of Copaiba, which agrees with the- turpentiues in all its leading 
pro])erties, and whose constituents are actually isomeric with those of the tuipentiues, is 
procured from Leguminos/i:* Yet; the structure of Conilcrje is totally diasipdlar to that 
of either Terehintliaccm or Leguminosse. Again, the effects of Lohelia inflata, a plant be- 
longing to the order Lobeliace.e, are so amalogous to those of Nicotirma Tabactm^ wdiieh 
belongs to Solanace.e, that tlie first-meni ioned plant, has received the nanu; of Indian 
Tobacco, llie term llellehore (AXe/3op#s) has been ap]ib’cd t o tw’o very diflei'ciit plants, 
viz. HcUchorns mpe/r and Veraftnin alhvnu in eonsequeiice, I presume, of an observed 
similarity of operation (both being drastic ])urgatives and iiavcolieo-aerids) ; yet the first- 
mentioned plant is an exogcii or dicotyledon, and belongs to tlu^ order Banunculaove, — 
while the second is an eiidugen or monocotyledfui, of the order MelanTijacu^jc. ^ 

y, Animah, — 'No attempts have been luach^ to trace a relation between 
the toxicological, medicinal or edible properties and the anatomical structure 
of animals. This has probably arisen from the comparatively .small number of 
these beings which possess medicinal or poisonous properties; for we are 
enabled to employ, as food, animals of every class, from the highest to tlic 
lowest. Among quadrupeds and birds no species is poisonous b unless, 
indeed, the Arctic bear be an exception, whose liver is stated by Captain 
Scoresby2 to be deleterious. Among fishes, mollusks, and insects, however, 
several species are hurtful; and it is frcqutnitly found that where one is 
deleterious, kiudred species are likewise more or less so. Thus all the 
coleopterous insects belonging to the tribe Cantharidim of Latreille possess 
blistering properties. 

3. The Chemical Properties of medicines have been sometimes resorted 
to for the purpose of determining the influence which these bodies have over 
the organism. Eor we sometimes find that substances possessed of similar 
chemical qualities operate, in an analogous manner oii>the system. Thus sul- 
phuric, nitric, and hydrochloric acids act very much idike ; "as do also potash 
and soda. But these analogies are not common ; and we frequently meet with 
substances whose chemical properties are similar, but whose medicinal qudities 
are most iifcongruous, as in the case of quina and morydiia : while, on the 
oth^r hand, bodies whose chemical properties are exceedingly unlike, some- 
times a,ct in a very analogous manner; for example, manna and bitartrate of 
potash. 

The properties of bodies are so completely altered by cbemicaftombination, that it Ls, 
in most cases, difficult to fonn a correct opinion as to tlie action of a compound mefficine, 
merely by knowing the nature and pro])ortion of its constituent parts. The compounds of 
some of the metals, however, olfer exceptions to this statement. r 

Mr. Blake® contends that a very close rmation exists between the chemical properties 
and physiological.effects. 

* Fleming’s PUlosophj of Zoology, Vol. ii. p. 110, Edinb. 1822. 

* Acoaunt of Arctic ^gions, vol. i. p. 520, Loud. 1 820. 

j ® Proccodmgs (f the Royal Society, Jan. 28th, 1841. 
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4. The Dynamical PiiopBimEs. Oh'/rrvation of the effects caused hy 
the appUcatiou of mediciues to the animal hodip — Some have examined 
the action of medicines on dead animal tissues, and drawn inferences therefrom 
as to the ojicration on the living organism. This mode of proceeding was 
adopted by Dr. Adair Crawford h Jiut it is admissible only for thowse remedies 
whose action is either pliysical or chemical. 

Tlie examination of the elfccts of medicines on living animals is a much 
more vtiluable and important mode of investigation ; for it may be asserted, as 
a general rule, that a substance which is ])oisoiious to one species is* more or 
less so to all classfis of animals ; and, in a considerable number of instances, 
its action is of the same nature or quality, though usually very different in , 
degree, and modified by the variations in the development of the several 
organs and fiinctions. It has indeed been stated that many substances which 
are poisonous i,o man are innocuous to animals, and vice versa. That this 
stfiterneiit is wholly untrue, T will not ventftre to affirm, but I think that it is 
an exaggerated one; and 1 belhwc, with Dr. Cliristison^, that if the subject 
j)e studied more deeply, tlui greater number of the alleged diversities will 
|)rove rather uj)parcut Ihan real.^^ 

Tlie prhicif)al difloreiiccs ohaorved in thcj op(;ratioii of medicines on our domestic animals, 
;uid which devpend on poooliariti(*s of organisation and modes of sensibility, may be con- 
vciiioully arranged imacr three heads, as foUows;- 

a. Those relating to the nervous systein. 

Those comiexded with the structim! of the digestive organs. 
y. Those relating to the skin. 

a. To peculiarities in the orgaiiisatioii of the iwrvom fiystem of dillbrcnt animals is to be 
rcferj’cd the diversit ies observed in the ()])eration of certain medicines on ditrerent animals. 
Thus o])iuin, whicli in man usually produces sleep, sopor, or coma, generally produces con- 
vulsions in other aiiiiiials, and, according to Charvet'*, never coma, loss of consciousness, 
nor {)rofound sleep.” 1 have observed that Ukj root of luoiiksliood does not act precisely 
alike t)n rabbits and dogs. In the latt(jr, one of the, most remarkable symptoms of its 
onoration is diminution of feeling; in the former, the function of fcclhig is nincli less 
olwimisly affected, but we observe more evident pai'alysis of the hind extremities ajid 
muscular wTakiiess. 

/i. Erom differences in the- structure of the diyedwe oryam arise some peculiarities in 
the o])er;ition of medicines. In carnivorous animals, vomiting can be readily excited; 
whereas in herbivorous oiies§ ^s the horse and the I’abbit, it is either not elfeetcd at all, or 
mily witii extreme difficulty. The rumen or paunch of niminants possesses but little' 
sensibility and few blood-vessels, and is very sliglitly affected by medicuud ag’ents. Hcnc(?, 
iu t])e admiiiist ration of medicines to these aiiinuds, it is necessary to let them trickle slowly 
ilown so that they may ffow^ along the msophageun canal, and through the ^lanyplics or 
third stonnich, hito the abomasum, or fourth or true stomach ; and the late Mr. louatt'* 
ascribed the occasional inertness of ergot of rye on the ruminant to its being hastily poured 
b'uni a large vessel, by which it falls into the paunch, and there remains inert. Lastly, 
d is remarkable that colocynth, jalap, gamboge, and bryony, w'hich operate as violent 
purgatives on man antj^ carnivorous animals, have comparatively little enect on the horse 
otlier herbivorous animals*. 

y. The also presents some peculiarities in the operation of medicines. Thus dogs 
ure but little under the inffuence of siidorifics; wMlc the skin of horses is exceedingly 
susce])tiblc of the action of oil of tur];)cntme. ^ 

I An Experimented Inquiry into the E feds of Tonics mtd other Medicinal SubstanceSt Load. 1816, 

“ 'Ti'ealise on Poisons, 4th cd. p. 73. ^ 

Ik V Action comparee de V Opium, p. 164, Paris, 1826. 

^ the article “ Eryot of Rye P , 

Moiroud, Pkarmacoloyie V/tc'rinaire, j»p. 51, 269, and. 274, 
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In ascertaining the action of remedial agents on the human body, it is 
necessary that we should examine their influence both in healthy and diseased 
conditions. Eor, by the first we learn the positive or actual power ; while by 
the second, we see how that power is modified by the presence of disease. 
Moreover, in the latter condition we sometimes discover remedial influences 
which our knowledge of the effects of medicines on the healthy body could 
not have led us to anticipate. The beneficial operation of arsenious acid in 
agues, or in lepra, could never have been inferred from any experiments made 
with this substance in health merely; nor could we have formed a correct 
estimate of the eflects and proper dose of opium by employing it in tetanus, 
nor by using mercurials in fever. The homceopathists assert, and with truth, 
that the study of the eflects of medicines in the healthy state is the only way 
of ascertaining the pure or pathogenetic eflects of medicines — since when we 
administer our remedies to invalids " the symptoms of the natural disease, then 
existing, mingling with those which the medicinal agents arc capable of pro- 
ducing, the latter can rarely be distinguished with any clearness or precision 

2. Active Forces of Medicines. 

The production of effects,, by the.^^lication of medicines to the living 
body, depends on the existence of twl^classcs of powers or forces : the one 
residing in the medicine, and called the active forces of medicines ; the 
other in the organism. 

Bodies act on each other in one or more of three ways ; viz. physically ^ 
by their weight, cohesion, exteriud form, motion, &c. ; chemically ^ by their 
mutual affinities ; and dynamically, by agencies which a,re neither physical 
nor chemical merely. Hence we may examine the agencies of medicines under 
the three heads of physical, chemical, and dynamical. 

1. Physical Forces. — Alterations of cohesion, form, relative position, &c. 
are produced by physical forces. They are attended or followed by organic 
changes ; and, therefore, a medicine wdiosc action is simply physical produces 
two classes of effects — the one physical, the other vital; and the whole of its 
operation may be denominated physico-vitaL 

The iatromechanical or / physicians explained the functions of the body, 

fthe production'of diseases, and the operation ol medicines, on mechanical principles. Thus 
stimulants were supposed to act hy their pointed and needle-shaped particles, anunmolhcnts 
by their globular particles®. Locked believed that the mechanical affections of medicines 
would explaiy the operation of these ageutsti 

Several of the processes to wliich medicines are subjected before they are 
administered, have for their principal object the })revention or diminution of 
the mechanical influence of these agents. , The hairs of the pods of Mucuna 
quicksilver, and the agents termed demulcent act by their mecha- 
nical properties. Many substances act endo§motically (see p. 91). 

2. CHJliB:ifeA:i.'FoRCES. — If substanoes, having powerful affinities for organic 

matter, be fo the^liying tissue*^ they ^mbine with the prganic consti- 
tuents, or eschdrotics. By tlie destrujetion of life in one 



, Hahncmann'a|(??y^wo», translated iyfi. H, Deynent, p. 190. . 
Spfeng^l, Mft, de Medeq. 1w Jourdan, t. v. p. till, -ct seq. 
Mstiiuy c(mce\nmg Buman chap, lii* 
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part, alterations of vital actions in nciglibouring parts ensue; so that the 
action of caustics is attended by both chemical and vital effects; and the 
whole operation may be denominated a chemico-vital process. 

By dilution, the energy of the affinity of caustics for organic matter may be, 
so diminished, that they are incapable of destroying the life of the part, but^ 
merely disturb and alter the organic activity. This effect is termed irritation^ 
and the agent inducing it is called an irritant. In tliis case the active force 
is still supposed to be affinity ; that is, the particles of the caustic are presumed 
to have a tendency to unite with those of the organised tissues ; but the union 
being resisted by the vital powers, a new action is set up, which constitutes 
the changes or elfects before referred to. The Jong-continued application, 
however, of weak chemical agents will gradually effect slight changes in the 
composition of the tissues without producing the death of the altered parts ; 
and these organic alterations are attended by the production of morbid actions. 
Chemical changes ai’c sometimes produced in the secretions of distant^ parts 
by the internal ‘usci of certain agents. Thus the qualities of the urine arc 
modified by the administration of acids or alkalis ; and as tlic modifications 
produced are prcicisely those wliich we might expect from the known chemical 
properties of tliese bodies, it is rational to infer that they are effected by 
chcmiciil affinity. 

Arc the constitutional effects <4^^cids, alkalis, metallic salts, fee. referable 
to cliemical influences ? We cannot deny the chemical power of these agents ; 
but we are hardly authorised to ascribe the whole of their effects to it. The 
tiTitli is, that the facts on which we arci required to form our opinion are too 
j'ew to enable us to draw any accurate or precise conclusions. We know 
that, by tlie interinil use of madder, the bones and some other parts become 
(joloured; and 4hat the long-continued employment of the nitrate of silver 
occasioiyally gives rise to a deposit of silver under the skin; but with two or 
tliree excqffions of tliis kind, no chemical changes in the living tissues have 
been demonstrated. 

'Vi 

Mill] or ^ ascribes the operation of most external agents to their chemical influence. 
“ -A groat number of substiuiees are important as medicaments, from producing a chemical 
cliangc ill the organic matter, of which the result is, not an immediate renovation of 
material and increase of vital force, but the removal of that state of combination of the 
(iliimeiits which })re vented healthy actioii, or excited diseaised action; or the chemical 
cliaiige produced is such as to render the organ no longer sensible to it morbid stimulus ; 
or it is such that certain apprehended destructive changed in its composition arc no longer 
possible, as in the antiphlogistic plan of treatment ; or, lastly, these substances produce a 
change in the nutritive fluids. Such s^tetanccs are alkmtwes. By these remedies an 
organ morbidly changed in composition cannot be rendered sound bv, as were, a chemical 
j>rocess, but such a ^ht chemical change can be produced as shall render it possible for 
nal lire to restore the healthy constitution of the part by the process of nutrition.^^ 

The attcmjited cxplanal^fon of the elfects of medicines on chemical principles does net 
give a satisfactory e:^planation of the phenomena. How is it that the same remedy acts 
so uneqn^y on ttilftrent animals, on different individuals of the same species, and on the 
same individual at different peripds? Why is the effect of opim greater on the child 
fhmi on the adult ? Arc we to assume J;hat the constituents of 'ithe^raia of the youug 
animal have more a^iifcy i(x morphia tlia|L those of the brain of old^^iimaJs ? ’ 

The actioi! of "a medicine M oita organ rather than On another is accounted for on the 
chemical hyjiothesis, by assuming the existence of unequal aflinitioB of the medicmdi ^nt* 

L1-; :i — ^,-5 Jk — .> -u 

■' * . 

^ Physiology 1 Baly, vc # i. p. 58, ®t 
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for different tissues. Thvis the aetion of fJcohd oij the brain is ascribed to the affinity of 
this liquid for the cerebral substaaice^ 

S. Dynamical Forces, — Some substances exercise a most potent influence 
over the organism, without producing any obviously physical or chemical 
changes in the organic tissues. Such substances are said to act dynamically. 

In the inorganic kingdom we have evidence of an influence wliich cannot be denominated 
either mechamcal or cliemical. The communication of niagnetical and electrical properties 
to iron by mere contact with another body, without the production of any change of form 
or of composition, cither of the iron itselt or of the imparting body, is an example of this. 
Now, to influences of this kind the term dymmicnl has been applied ; and several pharma- 
cologists^ have employed it to indicate those influences of medicines over the organism 
whidi are ascribabic to neither, mechanical nor chemical causes. As the term is a con- 
venient one, 1 have adopted it. 

Bischoff “ regards tlie action of medicines on tlie organism as electrical, or, in some 
cases (as that of caustics), as electro-chemical. 

In some few instances the effects of jaedicincs arc analogous to those of electricity. 
Thus the instantaneous death caused by^ltyfeocyamc Jicid is somewhat like the effect of a 
stroke of lightning; and the convulsive paroxysm induced by touching an animal imder 
the influence of strychnia or nux vomica is analogous to tJic cflcct of an electric shock. 

8. Changes effected in Medicines by the Action of the Organism. 

The changes which medicines suffer by the action of the organism are either 
physical or chemical, or both. They are effected by the mptiial affiiiities 
wliich exist between the medicities or their parts and the substances with 
which they are brought in contact ; and are modified by the temperature of 
the body, and by the relative proportions of the reacting bodies. 

The rapidity with wliich volatile substances pervade; tin; system and reappear in distant 
organs, must be greatly aided by the heat of the animal body. Sulphuric ether, for example, 
bods at QS'’ F* ; that is, at the temperature of the blood ; and the rapidity of its action is 
undoubtedly in part owing to its great vohitdity. Hydrocyanic acid, another swiftly- 
acting substance, boils at about 80° F. 

The influence of quantity is illustrated in the case of alcohol. The noii-coigulation of 
the blood by the absorption of rectitied spirit from the stomach is to be ascribed to the 
influence of the mass of the blood ; for a minute quantity of alcohol may be mixed witli 
a large qmlntity of albumeir without causing the coagulation of the latt er.* 

The chemical changes which ^ a medicine suflers in tlie part of the body 
with which it first comes in cpntact, are produced by the secretions of the 
part ; or by the constituents of the living tissues ; or, w^hen it is injected into 
the blood-vessels, by the blood itself ; or, when it is introduced into the 
alimentary canal, by the substances conta^ed within tliis tube. 

The secretions ^protect, to a certain extent, the living surface frpm the action of the 
medicinal agent. The protection is complete when the quantity of the medicine is small ; 
it is incompete when tne quantity is large, afd the energy of the affinities intense. 

The precise nature of the changes which medicines undergo when they first 
come into contact with the body, have been carefully inveSiigate(| in a very 
few^4nstances only. For the greater , number of medicines, accurate observa- 

^ Sec Dr. .Percy’s Bttpmmental hiqmnj concemtiifpihe of Alcohol in the Vmitficles of 

the Brain after PoUoning with that Ltquif Loud. 1839. ^ 

Burdacii, Syste^n der ArznfttjmiiteUehre, Leipzig, 1807 ; C, H. E. Bischol^ Die Lehre mm den 
chemischen Reilmitteln. ®onn, 1825 ; ¥ogt, Lehrtnich der Pharmakodynamih^ 2td Aufl. Giessen, 1828. 

® Op. mpra cit. Bd. i.*pp. 15S, 16^ / and 163. 
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tions are entirely wanting ; and we form our opinion of the nature of the 
changes principally fay analogy, aided, in particular cases, fay some isolated 
fact. Those which are faest known are as follows :r— 

a. Some substances remain unchanged, and, being insoluble, are inert, 
or act mechanically ; as woody fibre, which forms a leading con- 
stituent of aU ^medicinal roots, barks, woods, fruits, and seeds. 
When these substances are swallowed, the woody fibre is evacuated 
with the fa3ces. 

/9. Some substances inidergo no obvious chemical change, but, being 
liquid or soluble, mechanically mix with the fluids of the part to 
whicli they are applied, and become absorbed : as various aqueous 
liquids, holding in solution colouring, odorous, and other matters ; 
oil, ^alcohol, ether, &c. 

y. Some substances undergo more«if5| less chemical change by the action 
of acids, ba^es, salts, albumSi, casein, ptyalin, pepsin, or other 
substances with which they come ill contact ; and the newly -formed 
body is, if soluble, absorbed, but not otherwise^ 

The alkaline and Miarthy carbonates are decomposed by the 
acids of the alimentary- canal, with the evolution of carh^^ acid. 

Most of the metallic oxides, and the metallic,, a^litne, and 
earthy salts, form new compounds with albumen, casein, &c. 

. Chalybeate preparations, when swallowed, are partly converted 
into siilpliurct of iron, wliich darkens the faeces. 

The acids, both inorganic and organic, combine with bases ; and 
the salts which are thereby formed unite with organic matters. 
Calomel yields a soluble mercurial compound. 

The medicirtal activity of a substance is sometimes greatly modified by the 
chemical changes thus efiected in it. - 

Chemical antidotes are effective hy rendering poisons insoluble. 

Insoliibl(!‘substajices, by bccoliiing soluble, accpiire mediciiud activity, as in the case of 
(Hiloinel. 

Insoluble compounds formed in tlic blood by 1 he action of medicinal agents injected 
into the blood-vessels, accunudate in the capillaries, and' act there as mechanical irritants. 
Newly-formed soluble compounds, however, circulate with the blood, v 

Subsequent to their absorption, and while still within the system, medicines 
sometimes undergo various chemiq^, changes. ^The reduction of the prepara- 
tions of mercury and silver, and rne deposition of these mekds in the living 
tissues, arte illustrative proofs. 

^ Medicinal agents are ultimately e^gielled from the system by the excreting 
organs \ and we can frequently detect them in the excretions ; sometimes un- 
changed ; at olter times, more or less altered, or in combination with some 
other substance. 

a. Many salts, as chlorate and nitrate of potash ; colouring matters, 
.as that of rhubarb; and* various other substances, are found in the 
urine unchanged, or nearly so. 

j _ j 

* Since th(} above was in fy)»c some experiments, made b;^ Ocsicrlen, h^ve been published, which 
apparently prove the possibility of th6 absorption of insolubldbubstances {Moniklif Journal of Medlc^ 
Science for May * 
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/>. Some odorom subfitatwen are found in a soanewhat altered state : 

* thus oil of turpentine is found to havd^aoquired a violet odour. 

y. 'Many substances are discharged from the system in combination with ' 
some other body : tlius ihe vegetable acids are found in the urine 
in con^biiiation with bases. 

i. Othw. bodies are found in a more or less decomposed or altered state. 
The alkaline salts which contain a vegetable acid are converted 
into alkaline carbonates, which are found in the urine; and benzoic 
acid is converted into hippuric acid, which also occurs in the urine. 

In some cases, the compounds found in the excretions may have been 
formed after their constituents were thrown out of the system. Thus the 
union of oxalic acid with lime, and the formation of octohedral crystals of 
oxalate of lime, must have taken place after the oxalic acid w^as secreted by 
the kidney. 


4. Physiological Effects of Medicines. 

The effects which medicines are capable of producing^ in healthy individuals, 
are denominated primary , immediate^ or idiysiologicaL 

Ponnerly no distinction was made between the effects which medicines produce in heallh, 
and ihose which they mve rise to in disease ; and tlic terms virtues, properties, faculties, 
and powers, were appued to both classes effects. But Bichat, and subsequently Barbicr 
and 8chwilgu6, pomted out the proprfety of considering them separately. 

By the term effects are meant the symptoms or ])ercq)tible alterations 
produced by medicines in the aspect or functions of organs. They are of two 
kinds : those which arise from the direct actio^iof medicines, and those which 
result from the reaction of the organism. 

Thus the concentrated mineral acids and alkalies decomposer, the tissues of 
both living and dead bodies by uniting with som(i of their constituents, and 
thereby produce certain chemical alterations which we denominate the effects 
of the action of these agents. In the living body, inflammation is set up in 
the tissue surrounding the cauterised part ; and the vital alterations which are 
in consequence imhiced are cjilled the cflects of the reaction of the organism. 

The action of medicines depends on their active forces already noticed : the 
reaction of organism on the vital force. 

lb many instances, the nature of the action of medicines is unknown, as in 
the case of aconitina, strychnia, and the acrid volatile oils and resins. Por 
these agonts arp without any obvious influence on the dead body; and the 
effects which they give rise to when they arc applied to the living body are 
referable to the reaction of the organism. 

1. Nature or Qualitif of the Physiological Effi^cts. 

The physiological effects of medickies may be — 

1. I%Sico-vital, 

8. Onenaieo-vhal, or 
3. jPtttely vital. 

A Medicflie whose' aCticp is either physical or cheihical, giyes ris? to yital 
clianges by exciti^ thfe ceadii(^ of oi^tiism, and thus its total effects are 
\ather pm»ly physical BQl^ii^)ly ,cheihi(sil[i bu^ physieb.vital or chemico-vital. 
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The effects of some medicines are piirely vital : at least, neither physical nor 
chemical changes arc percf'jrfibfe. 

It will be convenient to consider separately the physical, chemical, and vital 
effects. ■ 

1. Physical Effects. — The physical influences of medipiriCs deserve to be 

more carefully investigated than they have hitherto been, as they are probably 
much more important lhan is usually suj)posed, , 

a. Some medicines act hy their eMernal form and weif/ht,^ — Thus 
quicksilver, wlien swallowed to the extent of several ounces, operates by its 
weight on the bowels j and woody fibre, the hairs of Muctina pruriens, silica, 
glass, and other substances which undergo little or jio change in the alimentary 
canal, act as foreign bodies by their external form and weight. 

/I. Many 'medicines produce physical (ffects on the body by their 
influence over the phenomena of endosmose and exosmose* 

When the serum of the blood is separated from another litjuid by an organic 
membrane, two currents arc in general established tlirough the membrane; 
one from the serum to the solution, the othei; from the solution to the serum. 
When the intensity of the first exceeds that of the second, it is called endos- 
mose of the serum ; but when the intensity of the second exceeds that of the 
first, it is termed endosmose of the solution^* In some few cases, presently 
to be noticed, this double current or mutual permeation does not take place. 

] . Suhstanccs which undergo endosmose and exosmose with the sermi of the blood * — ^The 
kind of cndosniotic influence; wliicli these bodies exercise varies/in many cases, with the 
degree of concentraiion of the solutions. Very coneentrattid., sblutions in general cause 
(!i)(losmosc of the seniin; wh(;rcas dilute solutions have a reverse tiffcct, and give rise to 
endosmose of the solution ; and for solutions of a certain intermediate strength, the two 
curnjiits arc equal. * 

a. t^ubbfauees which came endos^nose of the serum. — ^This division includes concentrated 
solutions of various salts (phosphate of soda, nitrate of potash, cliloridc of sodium, 
iodide of }>otassium, tartrate of potavsh, suhdiates of soda and potash, phosphate 
of ])otasl), and idura), native seidlitz water, rullna water, sufficiently concentrated 
solutions of certain vegetable purgatives (manna, and the extracts of senna, 
rhubarb, tbe herb mercury, tamarinds, cassia, colooynth and aloes, resins of 
seanimoiiy and jalap, and castor oil), of various narcotic substances (one part of 
the tdcoliolic (;xt.ract of tin; following substances to five parts of water : black 
hellebore, liemloek, henbane, Jicomte, and bcHadoima), ^olution of cane sugar 
(this causes a very powerful current), dilute spirit, and a solution of cantharigin 
in olive oil (prepared by digesting one part of powdered canthirides in two and 
^ a half })arts of oil at 176° T.) 

3. Siihsfances which came endosmose of the solution. — This division includes water 
(which produces the strongest current), dilute solutions of sait§ (phosphate; of 
soda, nitrate of potash, cluoridc of soffium, and iodide of potaskium), solutions 
of cort^idn acids (acetic, tartaric, citric, and sulphuric acids), of auimonia, of 
nitrate of strychiiia,^and of sulphate of quini^ hydr^yanic acid, laurel water, 
and (pertain non-piirgative mineral watei^ (via^ ’.thcise^^bfi P^sy, . Spa, Vichy, 
Plonibi^rctf, Caut/cwetz, Mont d*0r, &c.) 

♦ 

2. Substances whuh do not undergo endbsmose and dteosmose with the scrum of the blood.'^ 
Ihese uiayHbe arranged in t ^visions — 

tt. Substances which penetrabe the wenilSram^and render %t unfit for endomose — ^To this 
division belon*g the sedubon of sulnhtircflfeed hydrogen And decoction of tobacco. 
Under the influcuu'e ot (4ther of these hquj(}j>j the membra^p becomes permeablp 
afid yields iq^that licpud which cxcicisesr the greatest amount of pressure 
. ^ ^ ^ 

* Poisemllr, Comptci rendm, t kh. p 1 844 
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fi. BMt<mces ‘^hose presence puts a step to ike ph^mmna endosmose, and renders ihe^ 
membrane mpermeable to either liquid. — ^To this division belongs the solution of 
hydrpchlorate of morphia. ' 

The endosmotic influence of medicines may be exercised when they ai'e 
applied to the body, and before they become absorbed, as well as after their. 
absQiption into the blood. ' In the first case, it is exerted through the coats 
of the vessels on the blood; in the second case, it is exercised either through 
the membrane of the blood corpuscles on the fluid contained within them, or" 
through the coats of the capillaries on the parenchyma of organs. 

As absorption and nutrition are phenomena of endosmose, it is obvious 
that the endosmotic influence of medicines, by modifying these functions, 
must greatly contribute to the production of the eflects of medicinal agents; 
though, in the present state of our knowledge, it is ijot possible to state 
precisely the exact, share which this influence has in the production of the 
effects. The following, however, are a fewMllustrations of the attempted 
application of the endosmotic influence of medicines to the explanation of 
their physiological effects. 

1. Subst^ces which, when introduced into tJic alimcntaiy canal, produce endosmose of 
the seram usually act as purgatives ; for example, concentrated saline solutions, solutions 
of cathartic extracts, &c. Poiseuille found, after the use of saline purgatives, a con- 
siderable quantity of albumen in the alvine excretion. All substances, however, wliich 
produce endosmose of the sermn are mk purgatives, — as solution of cane sugar. Poiseuille 
ascribes this to the conversion of the sugar into lactic acid, wliich, like several other 
vegetable acids, causes endosmose of the sdution. 

2. While filaline solutions whose specific gravity is ^’cater than that of the serum of the 
blood (1*027 to 1*029) produce endosmose of the serum and consequent purgation, weak 
saline solutions whose specific gi’avity is less than that of the scrum of the blood produce 
endosmose of the solution^; and when introduced into the alimentary canal, they become 
speedily absorbed, and, by their action on the kidneys, excite diuresis. Hence tlie necessity 
of administering solutions which are intended to reach tlie kidneys in a dilute form, and 
of a lower density than that of the scrum of the blood. 

3. A solution of hydrohhlorate of moiphia added to a saline solution, first checks, then 
entirely stops, the ciulosmose of the serum, and afterwards reverses the current, and pro- 
duces endosmose of the solution. The efficacy of morphia and opium in clicking the 
purgative effects of other substances, and in causing constipation, lias been ascribed by 
Poiseuille to this endosmotic influence. 

4. Hr. G. 0. Eees- has shewn that agents which alter the specific gravity of tlie serum 
of^the blood exert an influence on tne blood-coqmscles by affectmg thc endosmotic 
currents through their membranes : agents which increase the specific gravity of the serum 
collapse the qoqiuscles, while those which lessen the specific gravity distend them. Water 
injected into the jugular vein of the dog caused rapid distension" of the corpuscles, and 
n^ure of theirSnembrane. 

^nt alterations in the specific gravity of the scrum are produced not merely by sub- 
stancefi added to. the blood, but by agents wliich infiuence the action of the secreting 
organs. Thus h|di^gogiies, diuretics, and sndorjfics, by removing water from the system, 
increase the sp©(5fic gravity serum, and thus indirectly give rise to physical altera- 
tion of the blood-oSrpufip^i^^i^" V ; 

Alterations in tlie of the serum, and of the condition of the blood- 

corpnscles, are probably al|||S|j^lwhth im^^^ eflects in the animal economy.. Thus, 

Hr. Rees oterves thaty^h®® corpuscles arq enlarged by distension, they are 2 )recluded 
the possibility of onteriilfg OTis of tne same calibre as before, and thus they may exert a 
mechanical plugging action on the mouths of bleedfing vessels. Moreover, when their 

^ Liebig, .Tune 3th, 1844. t 

^ London Medtcal vol. i. for the Session 1844-5, pp. 753, 836, and 849. 

Gu^'s Moipitid M^rtSi OcI.JlMI, p. 379*,. and 1842, p.,317. 
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coatent3 are more dilute than usual, their endosmotic action on the chyle is lessened, and 
thus genesis and the nutrition of the corpuscles is interfered with, and is totally 
dei'anged.” 

The effects of medicines on the blood-corpuscles have been particularly noticed by 
Scliultz^ ; but he ascribes the effects to alterations in the vital contoon of the corpuscles. 

5. The particles of medicinal substances, while contained in the blood, may, perhaps, 
exercise their endosmotic influence on the parenchyma of Organs through the coats of the 
capillary vessels ; and by more or less modifying the phenomena of eridosmose and exosmose, 
by which, in the state of health, the nutiitioi^ and repair of organs are effected, must 
produce important effects in tlio animal economy. Alcohol in the blood, says Poisenille, 
tends to produce depletion of organs to the gain of the sangumeous mass. Do the 
phenomena of drunkenness depend on tills effect, or rather do they result from this effect 
and the peculiar action of alcoliol penetrating our tissues ? Water and ammo^a, which, 
says PoiseuiUe, relieve drunkenness, may, perhaps, do so by producing an effect opposite 
to that of alcohol. He also suggests that the deleterious action of hydroohlbrate of 
morphia may depend on its opposing the phenomena of eiidosmosc and exosmose which, 
in the normal state, ar(i tontiiiuaRy going on in the interior of organs. Furthermore, he 
does not think it improbable that the poisonoug effects of sulphuretted hydi’ogen may be 
due to the opposition which this agent makes to the ulterior phenomena of en&smose and 
exbsmose in organs. 

The endosmotic currents going on through a membrane between two liquids, 
lessen, and ultimately stop, owing to the membrane becoming saturated with 
the liquids wliich moisten it. But, by displacing the liquid layers in contact 
with it by agitation, or by substituting other kinds of liqmds, the currents 
proceed again actively. Founded on this ^t, PoiseuiUe suggests that the 
tolerance of remedies, on which so much stress has been laid by the Italian 
scliools, may be due to the contact of the same substance with the membranes 
of the digestive tube^ which, in consequence, becomes unfitted for transmitting 
the same quantity of fluid into the blood. 

2. Chemical Effects. — ^In consequence of the mutual affinities which 
exist between some medicines and the constituents of the tissues and of the 
blood, numerous and important chemical effects are produced in- thq animal 
economy. The halogenous bodhfiy ^^omo of the comhmtible metalloidfiy the* 
acidsy the alkaliesy metallic salUy tanniny crcasotCy and alcoholy act in 
this way. * 

a. The hahujenom bodies (chlorine, bromine, and iodine,) abstract 
hydrogen and unite with bases. Indirectly they sometimes become oxidizers 
by taking hydrogen from water and setting free the oxygen. In some cases 
they may, perhaps, combine directly with organic substances. 

Iodine, when applied to the epidermis, produces a brown stain owing to the formation 
of iodupitted hydriodic ^nd. Alter its internal use, it is found in the u^nc in the form 
of hydriodic acid and iodide ; and perhaps in that of iodate also*. ^ 

The antiseptic and disinfecting properties of the halogenons bodies depend probably oh 
some of the chemical actions above alluded to. ^ • 

/3. The non-metallic combustibles (sulphur ani^hoil^oru^y'com^^^ with 
both oxygen and fiydrogen. 

Sulphur, taken into the stomach, is thrown out of tliC' sjlpisA ii#the urine in the fonn 
of sulphuric acid and sulphuretted hydrogen. \ .wV ^ 

Phosphorus is thrown out of the system in the form of plibsphdtous acid, and, perhaps, 
as phosphoric acid and phosjhuretted hydrogen. 


Natiirliches t^iem der allgemeinen Pharmdkologie nach dem. Wirkinffsorgmismm derArzneien, 
Von I)r. C. H. Schultz Schultzenstein, 1846. ^ 

Dr. G. O. Rees 0n the Anafysis of ih<e Stood md Urines 2cf ed. 1845, p. 82. 
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y. The acids (sulphuric, nitric, hydrochloric, phosphoric, and acetic,) 
cplnbine with bases, decompose many salts, and unite with or decompose the 
organic constituents of the body. 

Tht very dilute acids form, with albumen stud fibrine, compounds which are insoluble 
when an excess of acid is present. To this statement acetic and phosphoric acids are 
cx^ptions, as their compounds with albumen and fibrine are very soluble. 

13^ concentrated mineral acids decompose most organic compounds. Some of them 
act as^oxidizers. The yellow stain which nitric acid produces witli organic tissues depends 
on the formation of xantho-proteic acid. 

The acids are absorbed into the blood, and arc thrown out of the system by the excreting 
organs, especially by the kidneys, the secretions of which they render preternaturally aci^ 
But, during their passage through the system, they are in combination, and have their 
acid properties neutralized ; for the blood does not Jose its alkaline properties by trans- 
mitting them ; and, in the urine, the acids are found, in part at least, m combination. 

S. The alkalies unite with acids, decompose some salts, and combine with 
or decompose the organic constituents of the body. 

They decompose albumen and fibrine, but, unlike most of the acids, they form soluble 
compounds witli these organic substances. 

Like the acids, the alkmies enter into combination, arc absorbed into the blood, and arc 
thrown out of the system by the excreting organs, especially by the kidneys, the secretions 
of which they render alkaline. The contmned use of alkaline substances sometimes leads 
to the depositiiii of the earthy phosphates in the urine. 

Alkalies promote the passage of fatty matters into the system by forming with them an 
emulsion, which readily passes throngli animal membrane. 

€. Metallic salts, — Most metallic salts react chemically on the organic 
tissues, and give rise to the formation of new compounds. 

The precise chemical changes produced by the metaUie salts in the organic tissues have 
not been ve^ clearly ascertained. They are presumed to be similar to those produced by 
the action of the metallic salts on albumen. 

^ A considerable number of these salts occasion, when added to albuminous liquors, pre- 
cipitates which are soluble in many saline solutions, and frequently also in an excess of 
the albuminous liquohbi ^ Tliesc precipitates consist of an orgamc substance (albumen), and 
metallic matter (oxide or'iwlt) ; and are called metallic albuminates. In some cases, they 
iippear to be mixtures of tw8 substances ; one a compound of albumen with the acid of 
the salt ; the other a compound of ^glbnmen with the metallic oxide. Sulphate of coj)per, 
nitrate of silver, bichloride of inercuiy, acetate of lead, and cliloride of zinc, are salts to 
which the preceding remarks are apphcable. 

Most of the metallic salts dso combine chemically with solid albumen and fibrine. 

The alkaline and earthy salts react chemically on the organic tissues ; but the precise 
clanges which they produce have been scarcely investigated. 

C Tannic and gallic acids.— Twim acid, in the impure state called 
taimin, acts <in the animal tissues in virtue of its afBnity for their constituents. 
It forms, with albumen and gelatine, compounds which are insoluble in water ; 
and it also combines with fibrine. When taken into the stomacli, it unites 
with the constituents of tl^e epithehum, and of the mucous membrane of the 
alimentary c^al. Jjffbecomes absorbed, and is evacuated fe’om the system in 
the urine. 

The state of combination in which tannic acid exists in the blood, and in the urine, has 
not been ascertained. ^ 

Gallic acid, whm taken into the stomach, becomes absorbed, and is evacuated from the 
^stem in the urine ; but the nature of its chemioal action on the organism is unknown, 
unlike tannic acid, ^ does not form with gelatine a compound insolufle in water. 

j?. CreasotCy atcohol, and ether. — ^Both creasote and alcohol cause the 
gpagulation of albumen. 
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Creasotc causes the coagulation of the albumen both of the egg and of the serum of the 
blood ; and decomposes the epideimis, the epithelium, and other albuminous tissues. Its 
chemical influence over animal tissues is further evinced by its powerful antiseptic 
properties. 

Tlic action of alcohol on the albuminous and fibrinous tissues consists essentially in the 
abstraction of water from them. Hence, the more the alcohol is diluted with water, the 
feebler is its chemical influeuce. 

Ether is closely related to alcohol. It coagulates the albumen of the egg, but not the 
iilbuinen of the serum of the blood. 

3. Vital Effects. — T he vital effects of medicines are frequently, though 
not invariably, preceded or accompanied by appreciable physical and chemical 
changes. 

Medicinal agents may either destroy life or modify vital action : in the 
former case they become poisons. 

Agents wliich destroy life may also effect the complete destruction of the 
parts with which they come in contact, as, in the case of the substances called 
corrosives. They produce at the same time morjpholyds and hiolysu^\ that 
is, they destroy both organisation and life. 

Liebig^ refuses to call these substances poisons. They merely destroy, he says, the 
eoutinuity of pai'ticular organs, and arc comparable, in their operation, to a heated iron or 
a sharp knife. . ^ 

The modifications in the vitiil manifestations of the system produced by 
medicines are of three kinds : augmentation, diminution, and alteration of 
vital action. 

Hiilhir^ observes that, viewing medicinal substances generally, there can be but three 
principal inod(*-s of action and three classes of agents ; viz. stimulants, alteratives, and 
ai/enls destrouing organic composition, 

Schultz^ minks that all the organic effects of medicines may be referred to three kinds 
of actions ; viz. the anahiotic, the hiolgtic, and the agonistic^. The first have an organising 
tendency, and promote strength : they are produced by wines, tonics, aromatics, &c. The 
second have a disorganising tendency, and lessen or destroy strengt h ; , they are caused by 
acids, salts, metallic substances, and narcotics. Tlic third are dejfiriliive against medicines 
iuid disciises which they endeavour to expel from the system are induced by acrids 
and evacuants. 

c ^ % 

1. Agents wliich heighten, augment, or increase vital action are called 
stimuluNts or excitanta. Some of them exercise a renovating or restorative 
miluence, and are essential to life. They are the vivifying or vital stimuli 
(see p. 8, footnote). Others, though not essentially renovating, yet, unde^ 
certain conditions, exert a local, vivifying, and strengthening influence. 
These are called by Muller^ homogeneous siimulu They are the true tonics. 

They exert a vivifying influence Mien their action on the or^nic matter 
favours the production of the natural composition of the garts,'^ Lastly, 
others have no renovating or vivifying influence ; and their continued action 
on the body is followed by exhaustion. These ^ are ^ termed by Muller 
heterogeneous stuffulL 

J C. H. Schultz, Naturliches Sgstem der allgmeinm Pharmakolcgie; Berlin, 1846, p. 117. 

Chemistry in Us Application to Agt^uUure and Physiology, edited by Lyon Playfair, 
Loudon, 1840. 

^ Physiology, translated by Baly, voL i. p. ¥1. 

Op, supra dt. 

An^iotic, from to revive; hwlytic, from ^los, hfe; and Ai^w, to loosexl or unbind: 

f^oni^ic {ityurtxrriiths), from ay^v, a combat or conflict. • 

Physiology, translated by Baly, vol. i. p. 59. 
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2, Agents which directly lower or lessen excitability are termed fiedatUm 
or contra-stimulants. Cold is the most unequivocal sedative. 

3. Agents which are neither mere stimulants nor mere sedatives, but which 
effect some alteration in the nature or quality of vital action (probably by 
producing some change in the composition of the organic tissues), are cdled 
alterants or alteratives. Nearly the whole of the articles comprising the 
materia medica belong to this group. Tliis alterative action of medicines 
appears to have been entirely overlooked both by the founder of the Brunonian 
theory and the supporters of the doctrine of contra-stimulus, 

a, Brunonian Tlieory. 

Dr. John Brown ^ assumed that man and other animals possess a peculiar 
property, termed excitability, by which they are distinguished from inanimate 
bodies. The agents which support life he termed exciting powers; and 
these, acting upon the ^?:r^?^/«S^7/'^y/maintaiIl life ; in the language of Brown, 
they produce the effect called excitement. The exciting powers, being 
stimulant in their nature, are called stimuli. They are of two kinds: 
universal and local. When they are in due proportion, health is produced : 
when they act with too great energy, they exhaust the excitability, and cause 
indirect debility : when with too little, they produce direct debility. 

Diseases arise from either excessive or deficient excitement : in the first case 
they are called sthenic ; in the second, ^sthenic. Remedies are stimuli; 
some acting with more, others with less, energy than is suited to health : the 
former are fitted for asthenic diseases, and are called stimulant or sthenic 
remedies {e. g, animal food, caloric, wine, spirit, musk, ammonia, camphor, 
and opium) ; the latter for sthenic diseases, and are called debilitating or 
anti-sthenic {e, g. bleeding, cold, low diet, vomiting, purging, sweating, and 
rest). " 

According to this doctrine, all medicines arc stimuli, and difter from each 
other in the degree in wliich they exert their stimulant power : moreover, they 
are supposed to cause exhaustiem by producing previous over-excitement. 

Considered in a therapeutical point of view merely, the following objections present 
themselves to this theory : — 

1. Many agehts produce exhaustion without previously occasioning any obvious over- 
excitement (as the respiration of sulphuretted hydrogen or hydrocyanic acid gases). 

« 2. Medicines differ from each other in something more than the degree of their power. 
If we compare together the effects of foxglove, ammonia, hydrocyanic acid, cinchona, 
mercury, alcohol, elaterium, and opium, the truth of this remark will' be obvious. 

3. Tne grea^; mmority of medicines act neither as stimulants nor sedatives merely ;* they 
alter the quality of the vital actions : and this alterative effect has been quite crverlookeS 
by the Brunomans. 

/J. Doctrine of Contra-stimulus. 

(New Italian Doctrine.) 

TSiis doctrine is a modifioation^f the preceding; It was advanced about 
the commencement of the present century by Easori and Borda, and was 
subsequently adopted by Tommasini k»d some other distinguished Italiau 
physicians. 

It admits tw# classes of medicines : the one called stimulants or hyper- 

— ■■ — ^ — — — ^ 

^ The Wwks of Dr. John Browns by Dr. W. C. Brown, Loud. 1804. 
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sf/ienics ; tlie other, covira-atimulaMH or hypof^thenicfi. The first exalt, 
the second depress, the vital energies. Hence tliis doctrine obviates one of 
the objections to the hypothesis of Brown, since it admits the existence of 
agents possessing a positive power of reducing vital nction. 

' Contra-stimulants obviate or counteract the eflects of stimulants. Thus 
wine being universally admitted to be a stimulant, those agents, which relieve 
the inebriation jnoduced by it, are denominated contra-stimulants, lieasoiiing 
thus, the sup])orters of this doctrine deny that purgatives stimulate the stomach 
ov intestines ; for though they evacuate the contents of the alimentary canal, 
yet their general eflects are dc])ressing. If it be objected, that their con- 
tinued use causes inflammation, it is ansM'^ered that the same effect is produced 
by tlie most pov^erful contra-stimulant — cold; and* they account for it by 
nscribing it to reaction, which, though a consequence of contra-stimulus, is 
not directly causc^d by it. But, by the same process of reasoning, it w^ould not 
be (liflicuilt to show that some of the substances which the Italian physicians 
tIcnomiTiate stimulants (as o])ium) are really contra-stimulants, since they arc^ 
lV(‘queiitly useful in relieving excitemQjit. Indeed, the supporters of this 
doctrine are by no means agreed among themselves as to the stimulant or 
contra-stimulant quality of certain medicines ; for some of them regard 
cinchona as belonging to the (;lass of stimulants, while others rank it among 
tlii^ contra-stimulants. 

It will be obvious, from the })receding remarks, that the sup])orters of the 
doctj’ine of contra-stimulants disregard, or overlook, the physiological effects 
of medicines, and direct their sole attention to the secondary eflects or con- 
sefjuences, which are uncertain, and often accidental : for many of the agents 
(ienominated contra-stimulants do not always, or even fre(juently, relieve 
(‘xcitement, but often have the contrary eflect. The founders of this doctrine, 
tlicreforc, have assembled under the same head substances causing the most 
dissimilar find o})])osite eflect s ; while they have separated others whose general 
o])eration is very analogous. They assume tlie existence of certain diseases, 
which they call sthenic, because tiny are produced by loo much stimulus, and 
admit the existence of contra-stimulants, because certain agents sometimes, or 
fVccjuently, relieve this state. .In other words, they judge of the nature of 
a disease by the effect of the, curative means, and of the virtues of medicines 
by the nature of diseases. So that if a disease, now supposed to be sthenic, 
>^hould hcTeafter prove to be asthenic, the medicines used to relieve it w’^ould* 
immediately pass from the class of contra-stimulants to that of stimulants ! 

But tlie most important objection to the doctrine of contra-stimulus is, that, 
its supporters have totally overlooked that alterative action which nine-tenths 
of the most important articles of the materia medica evince. When wc 
attentively watch the effects of medicines, it will become manifest that few of 
them excite or depress merely. Their most characteristic property is that of 
changing or altering the quality of vital action; and, among the more active 
ol our medicinal agents, scarcely two agree in producing the same kind of 
iteration. This objection to the doctrine of contra-stimulus equally a})plies 
to the doctrine of Brown’; and appear'! to me to be fatal to botli hypotheses. 

^he supporters of the doctrine of contra-stimulus assert that the doses of 
<:ontra-stimulants should be proportioned to tbe degree of lexcitcrnent ; and 
that, when inflammatory action runs high, the patient can bear very large 
doses without any obvious evacuation, the disease being subdued wholly by the 

von. I. ’ n 
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contra-stiraulaiit effect upon the solids of the body. This asserted capability 
of bearing increased doses has been denominated tolerance'^ of medicines; 
and has led to the employi^ent of remedies in much larger doses^ and at 
shorter intervals, than were previously ventured on ; and, in tlie case of emetic 
tartar, tlie practict) lias [iroved highly successful. But, if the hypothesis were 
true, the tolerance ought to decrease as the disease dt'clines, which certainly 
does not hold good with rc^spcct to emetic tartar, as will be hereafter mentioned. 
The truth, appears to be, then, that many medicinal substances may be. 
administered with safety, and, in certain maladies, with advantage, in doses 
which were formerly unheard of ; and for this fact we are indebted to the 
founders of the doctrine of contra-stimiilus^. 

In some maladies, as congestion or inflammation of the brain, largo 
quantities of blood may be abstract(id without causing syncope, and not only 
with impunity, but with benefit. These diseases, therefore, appear to confer 
a protective influence. On the other hand, in fever, intestinal irritation, 
dyspepsia, and cholera, the abstraction of a much smaller quantity of blood is 
attended with syncope ; so that tlu^se maladies apjiear to diminish the tolerance 
of blood-letting. Dr. Marshall Hall has laid gi'eat stress on these facts •^, and 
has proposed i.o employ blood-letting as a diagnostic to distinguish irritation 
from inflammation. Thus when we are doubtful Mdiether a disease is ence- 
phalitis or intestinal irritation, he says we must prepare the arm, open a 
vein, and then place the patient upright, and let the blood flow until the lips 
become pallid ; if the case be encephalitis, an extreme quantity of blood will 
flow, even thirty or forty ounces, or morci, bed’ore there is any appearance of 
syncope ; if it be intestinal irritation, syncope occurs before one-fourth of that 
quantity of blood has left the circulating system^.^^ 

Thus assuiuiug the d(^gTee of tolmmre in Uood-letlmj in health to be §xv., lie says tlie 
augmented tolerance in congestion of the brain will bo 5XI. — 1 . ; in inflammation of the 
serous and synovial membranes, Jxxx. — ^xl. ; in inflammation of the parcncliyma of organs, 
Jxxx. ; and in inflammation of the skin and mucous membranes, Jxvj. The dmimfthed 
lolera?ice in fevers and eruptive fcvcu’s be fixes at Jxij. — xiv. ; in delirium tremens and 
puerperal delirium, fit Jx. — xij. ; in laceration or coiumssion of ilie. brain, and in intestiniil 
irritation, at 3viij. — x. ; in dyspepsia and chlorosis, at Jviij. ; and in cliolera, at 5\g.® 

But though [ admit the general fact that some diseasc^s augment wlnle 
others lessen the tolerance of blood-letting, yet I am by no means prepared to 
^dmit all the inferences which Dr. Hall has drawn tlicrdrom. The distinction 
which he sometimes makes between irritation and inflammation is oftentimes 
more ideal than real ; as when he endeavours to shew that the pleurisy caused 
by broken rtbs is rather irritation than inflammation®. And, moreover, while 
we may fairly doubt wlietlier blood-letting is capable of distinguishing infliara- 

* See p. 93, for a notice of Poiseuille’s explanation of the cause of the tolerance of medicines. 

2 Por further information respecting the doctrine of contra-stimulus, ^ee I)efJa Nova Dottrim 
Mediea Balinm. Frohisiove alte Lez'wni di dhka medim per V Anna scotastko 18 J 0-1817, del 
Professore Tommasini, Firenze, 1817; Quarterly Journal of Foreign a/nd- Bri-iiffh Medicine and 
Surgary, vol. iv. p. 213, bond, 1822; The Edudjtmfh Medical and Sitrijical Journal y vol. xviii. 
p. 606 ; and the Unedy vol. ii. for 1837-38, pp.^)90, 770, imd 802. 

* Uesearehes principatlg relative to the Morhid and Owraike Fffrdji of Loss of Bloody 1830. 

^ On the Bhemes and Berangewenis of the Neroom System y p. 352, Lond. 1841. 

® Introductory Lecture to a Course of LixU res on the Fradice of Fhysky delivered at the Medical 
School in Aldersgaie. Sired y p. 42, London [1834]. 

® Lancety Nov. 4, 1837 ; and Fri \rwiples of BiagnesiSy and of the Theom/ and Fraciice of MedkinCy 
^ p. 355, Lond. 1837. 
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mtion from irritation, the propriety of resorting to so powerful an ngoiit in 
doubtful cases is fairly questionable, and sometimes highly dangerous. In 
my opinion, observes my friend Dr. Billing, before such a decided step is 
adopted, the physician ought to have made up his mind as to what is the 
nature of the diseased/^ 

2. Locality or Heat of the Physiological Effects, 

The physiological effects of medicines take place either in the part to which 
Miese agents are applied, or in more or less distant parts. The former are 
^•aJlcd local or topical effects ; the latter, remote effects. 

1. Local on Topical Effects. — ^Physical, chemical, and vital changes are 
produced by the topical action of medicines. 

Particular medicines appear t/O act primarily on ])articular tissues; thus, 
imr(!otics on the nerves of the part, acrids^ or irritants on the capillary blood- 
vessels, and so on. But an alteration in the condition of one tissue is in 
general attended with some change in tlic state of other tissues ; and thus 
agents whose primary action is on the nerves may secondarily affect the 
cupillaries, and, rice versa, those whose influence is first directed to the 
capillaries may indirectly affect the nerves. 

2. Bemote Effegis. — These, like local effects, include pliysical, chemical, 
and vital changes. 

Of the various remote effects it cannot be doubted that some are the 
consequences of others : in other words, some are primary or direct, others 
secondary or indirect. But so close and intimate are the relations which 
exist betwexjn the different organs and functions, that it is frequently difficult, 
mid sometimes perliaps impossible, to distinguish the primary aud secondary 
eilocts from each other; and it is not improbable that many of the effects 
now regarded as primary or direct are, in reality, secondary or indirect. This 
difficulty is well illustrated in the case of the narcotics whose operation on 
the nervous system is usually considered to be primary or direct, but which 
C. H. Schultz^ considers to be a consequence of a previous change effected 
in the blood-corpuscles. Narcotics, he observes, " jiaralyse the blood- 
corpuscles, and by these the effect is communicated to the nervous system.^^ 

It has been hitherto generally supposed that there were two media by which 
medicines or poisons affected remote parts: these were, absorption, or the* 
passage of medicinal or jioisoiious molecules into the blood ; and sympathy, 
or by an impression transmitted through the nerves. 

Sir Benjamin Brodie^ inferred this double mode of operatidh from bis 
experiments on several poisons. But it has appeared to some writers im- 
probable that an agent shbuld be capable of affecting riimote parts in two 
Ways. All fair analogy, observe Mcissrs. Morgan and Addison^, “ forbids 
Ihe conclusion that h poison or an ordinary cause of disease shall at one time 
produce constitutional disturbance through the medium of one system of 
^rgans, and at another time through the medium of another system of organs.^^ 
difficulties, however, have hitherto iippeared in the way of an exclusive 


F/r,^t Principles of Medicine^ p. 67, foot-note, 4th edit. Lond. 1841. % 

Naturliches Ht/slem der alUjemeinen Phartnakoloyi(\ p. 172, Berlin, 1846. 

^ Phik Tmns. ibr 1811, p. 178 ; and for 1812, p. 205. * 

^ Jn Essay on I he Opcraii&n P&isvnom Aymts on th« hwiny Body^ p. 14, Ixtnd. 1829.' 
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assumption of either mode of operation ; and, therefore, while Magendic, on 
the one hand, advocated the operation by absorption, and Messrs. Morgan 
and Addison, on the other liand, that by sympathy, most writers, dissatisfied 
with these exclusive views, have adopted Sir Benjamin Brodie’s opinion. 
Although late investigations strongly favour, if, indeed, they do not absolutely 
establish, the correctness of Magendie's opinion, I think it expedient, so long 
as any doubt remains, to examine both views. 

Mechanical violence, corrosives, the sudden impulse of light, heat, cold, electricity, &c. 
which “ operate ])l\ysically and on the nervous systetnV’ are, strictly speaking, neither 
medicines nor poisons, and, therefore, arc excluded from our ])rcseut inquiry. 

?3. Ahmrptioii of Medicines. 

Pkoofs. — Tlie operation of medicines and poisons by absorption is proved 
by the following facts : — 

1. The disappearance of the medicine or poison from the part to which it was 

applied. 

2. Its detection in a remote part. 

a. In the blood and chyle. 
jS. In the animal solids, 
y. In the excretions. 

3. Tlic prevention of its remote effects by the prevention of its circulation. 

4. The promotion or retardation of its remote effects by the promotion or retarda- 

tion of its circulation. 

f). The similarity of remote and topical effects. 

6. The medicinm or poisonous quality communicated to the animal solids and 

fluids. 

7. The occurrcnoc of remote effects after the division of the spinal cord, or of 

all parts except the blood-vessels. 

8. The production of the remote effects by injection of a medicine or poison 

into the blood. 

1, Disappear an ce of medicines and poisons from the parts to which they 
are applied. — Medicinal and poisonous substances disappear from the alimen- 
tary canal, the cellular tissue, and the serous cavities into which they have been 
introduced. Hence they must have been either decomposed or absorbed. 

Drs. Cliristison and Coindet^ found that four ounces of a solution of oxalic 
acid injected into the peritoneal sac of a cat, killed the animal in fourteen 
•minutes. On a post-mortem examination, although none of the fluid had 
escaped by the wound, they found scarcely a drachm remaining. 

2. Detection of medicines and poisons in remote parts. — Medicines and 
poisons hate been detected by their sensible qualities (odour, colour, and 
taste), by their chemical properties, or by their medicinal or poisonous 
qualities, in parts remote from that to which they were applied. 

a. In the blood and chyle . — In the blood and chyle, but especially in the 
former liquid, numerous substances have been detecte(>by Tiedemann and 
Gmelin^, and by other experimenters. The following substances have been 
detected in the blood^: — 

^ Br. Marshall Hall’s Gulsimmn Lectures for 1842, p. 64. 

^ Bdin. Med. md Surg. Joum. xix. 335. 

3 Fersucke uher Wege auf welchen Suhstanzen ms dem Magen u. BarmJcanal ins Blut oelanaen. 
Heidelberg, 1820. ^ 

^ The authorities or evidence in support of the above statement v^ill be given hereafter under the 
head of each substance. 
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Bit)minc. 

Antimony. 

Chlorate of potash. 

Iodine. 

Zinc. 

Sulphuret of potassium. 

Leiul. 

Bismuth. 

Sulphuretted hydrogeu. 

Coj»per. 

Barium. 

Uiiinhie. 

Mercury. 

Cyanide of potassium. 

Colouring princijdc of 

x^rsenic. 

Sulpbocyanide of po- 

indigo. 

Silver. 

tassium. 

rhubarb, 

Tin. 

Sal ammoniac. 

madder. 

Iron. 

Nitrdtc of potash. 

Hydrocyanic acid. 


Iodide of potassium. 

Sulphocyaui(5 a(;id. 


Carbazoiic acid. 
Oxidic acid. 

Oil of turpeutijie. 
Alcohol. 

Camphor. 

Odorous principle of 
mush, 
assafmtida. 
Dippcl’s oil. 


Tiedemanii arid Gmeliii administered a variety of colouring, odorous, and 
saline substances to animals, mixed with their food, and afterwards examined 
the state of the chyle, and of the blood of the (sjdenic, mesenteric, and portal) 
veins. • Most of them were found in the blood and urine ; but none of the 
colouring or odorous substances could be detected in the chyle, and a few 
only of the salts were found in it. Eroin these experiments we may conclude, 
that although saline substances occasionally pass into the chyle, odorous and 
colouring matters do not : all the three classes of substances, however, are 
found in the venous blood. These results, observe Tiedemaiin and Gmelin, 
are opposed to those obtained by Lister, Musgrave, J. Hunter, Haller, Viridet, 
and iS'lattei, but agree with those of Halle, Dumas, Magendic, and .hlandrin. 

p. In the Holuh of the body various medicinal substances have been 
detected ; as mercury and the colouring matter of madder in the bones, silver 
in the brain and skin, lead in the liver, spinal cord, muscles, &c. The following 
substances have been detected in the fiolids : — 


l^roniiiK*. 

Sulphur. 

Mc'i'cury. 

Silver. 


Lcfwl. 

Fcrro-(ryaiii(le of 

(k)pj)er. 

potassium. 

Arsenic. 

iUcohol. 

Antimony. 



Colouring principle of 
ii\adder, 
indigo, 
logwood. 


y. In the e,rcretions . — Foreign substances which have been introduced 
into the circulating mass are separated from the blood, and in this way are got 
rid off by the excreting organs, espechdly by the kidneys. Hence traces of 
medicines or poisons which have been swallowed, or otherwise taken into the 
system, are usually discoverable in the urine or otlier secretions. 

«a. The most extensive and careful series of experiments made on the 
passage of foreign substances from the intestinal canal into the urine are 
those of Wcililer^ and Stehberger^. The following substances arc mentioned 
by Wohler as reappearing in the urine : — 


] . Stibislaucea which pans off by the urine unchanged. 


Salts. 

CarboTiate of poia.sh. 

Nitrate of potash. 

Chlorate of potash. 

Sulphoeyatiide of po- 
tassium. 

Sul])huret of j)ota8sium 
(but for the most 
l)art decomposed)^ 

Fcrrocyaiiide of potus- 

^ilicate of potash. 

tiirtrate of nickel and 

Swax. [potash. 


Cliloride of barium. 
Iodide of potajssium. 

Colouring Principles 

Of indigo. 

“ madder. 

“ rhubarb. 

gamboge. 

“ logwood. 

“ red beet. 

“ mulberry. 

“ black cherry. 

“ bilberry. 

“ cassia listula. 


Of cider rob. 

“ cactus oj)imtia. 

“ chclidonium majus. 
“ dstus laurifolius 
“ prunes. 

Rcddisli yellow colour- 
ing matter of nux 
vomica bark. 

Green fat of turtle. 

Odmom Principles 
somewhat altered. 

Oil of turpentine. 

“ junipej. 


Of valerian, 

“ satfron. 

“ assafeetida. 

“ garlic. 

“ castoreum. 

“ opium. 

“ asparagus. 

“ viola tricolor. 

Narcotic Principle 
Of amanita muscaria. 

4 Fixed Oil 
Of almonds. 


* Tiedcmann and Treviranus, Zeilschrift fur Physiologic, Bd. i. S. 125, 1824. 
‘ Ibid, Bd. ii. S. 47. 



102 


PHARMACOLOGICAL REMEDIES.— Medicines. 


2. Substances which pass in a state of 
combination. 


Sulphur, as sulphuric acid and sulphuretted hy- 
lodine, as hydriodic acid or iodide. [drogeii. 


Oxalic 
Tartaric | 
Gallic 
Succinic I 


[acids, appear in combination with an 
^ alkali. 


Benzokd ) 

A stringency of uva ursi. 
“ “ cinchona. 


3. Substances which pass in a decomposed 
slate. 

Tartrate \ 

Citrate of potash, or soda, are changed into 
Malaic ’ the carbonate of the same alkali. 
Acetate 

Snlphuret of potassium, changed, in a great mea- 
sure, into the sulphate of potash. 

Fcn*i(h;yanide of potassium, changed into ferro- 
cyanide of potassium. 


Subsequently to tlio publication of Woliler^s paper, a considerable number 
of other substances have* been detected in tlie urine, though, in several cases, 
the state in which they pass out of the system has not been clearly deter- 
mined. The most important of these substances are as follows : — 


Bromine. 

Tin. 

Tannic acid. 

Narcotic principle of 

Arsenic. 

Mercury. 

Meconic acid. 

bellndoima. 

Antimony. 

Iron. 

Alum. 

sti-amonium, 

Bismuth. 

Suljjhm*ic acid. 

Bromide of potassium. 

hcuhaue. 

head. 

Nitric acid. 

Eau dc Javelle. 

Colouring principle eif 

Gold. 

llydnx^hloric acid. 

Uiiiuinc. 

winter green, 

Silver. 

Phosphoric acid. 

Moridiia. 

sumach. 


In consequence of the general occurrence of poisonous substances in the 
urine, their detection in this secretion becomes, in cases of poisoning, an 
important subject of medico-legal research 2 . 

/3/3. In the breathy many volatile substances have been detected by their odour. 


Alcohol. 

Ether. 

Camphor. 
Sulphuret of car- 
bon. 

Wine. 

Turpentine. 


Dippcl’s oil. 

Odorous principle of 
assuhntida, 
garlic, 
onions, 
vauiUa, 
cloves. 


Odorous principle of 
cinnamon, 
anise, 
feuucl, 
caraway, 
horse radish, 
pepper. 


Phosphoric fumesr (from 
phoHidiorus). 

Sulphuretted hydrogen 
(from sulphuret of 
potassium). 


yy. Ill the milk^ a considerable number of substances have been recognised 
cither by their sensible or chemical properties, or by their physiological effects 
(sec p. 104). 


Iodine. 

Mercury. 

Purgative principle 

Lead. 

Carbonate of soda. 

of senna. 

Zinc. 

Iodide of j)otussium. 

Narcotic principle of 

Bismuth. 

Sulj)hatc of soda. 

opiiuii. 

iron. 




Ouiiiiuc. 

Colouring matter of 
indigo, 
madder. 


In tlK3 cutaneouH transjnratio?iy several medicinal substances have 
been detected by tlieir odour, colour, or other properties. 


Sulidiur. 

Iodine, 

Mcrcm-y. 


Odorous principle of 
musk, 
garlic, 

(»uion. 


Odorous principle of 
assaioetida, 
camp}) or. 
Wormwood. 


Colouring principle of 
indigo, 
rhubiurh, 
saftron. 


€£. Both in the nasal secretion and in the tearsy iodine has been detected : 
in the former case, by its odour ; in the latter, by the formation of iodide of 
mercury on the application of calomel to the eye of a patient to whom iodide 
of potassium liad be en administered 

^ Mr. lire {London Medical Oc::etle,\o\. i. 1840-41, p, 7»‘h5,) has shown that the urine voided 
after the ingestion of benzoic acid contains hippnric acid. 

- * Orfila, Jnnwal de Chhnic M(d. I. viii. 2c ser. 1842 ; al;-,o, Trade de Toxicol 4mc ekl. 184^- 
^ Frickc, Annalen der Pharmade, xxiv. 74, 1838. 

4 
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Proven ti(m of remote effecU hy the prevetition of the .circulation of 
medlelnes and poisons, — Segalas tied the veins of a j)ortioii of intestine^ and 
{Implied })oison, but no effects were produced. Emmcrt also observed, that 
wlien the abdominal aorta was tied, liydrocyaiiic acid did not give rise to any 
cliect vvlien applied to the foot ; but, when the ligature; was removed, symptoms 
of poisoning caine onb Lastly, Dr. Blake^ found, that if a ligature be put 
around the vena portm, and then poison be introduced into the stomach, ii. 
failed to act. 

it deserves iK)tice, tluit the Aead(any of Medicine of Pliilfidelpliia foimd that nux vomica, 
introduced into the intestines, ])r()dueed tetanus, although the vena portin was tied^ 

Pile cardiac oriliee of tlie stoniacii sJioidd be tied to prevemt the esea])e of the jioison 
into the cesophagus. VVJien this preeaution is adopt ed, a ligature placed on the vena portic 
prevent.s the action ol* pcjisons introduced into the stomach, as 1 myself have witnessed. 

4. Promotion or retardation of remote effects hy the promotion or re- 
tardation of the ahsorjition and circa tution of medicines and poisons . — 
The remote; effects ol' medicinal and poisonous agents arc promoted or retarded 
l)v circumstaiKX's wliicli 2 )r()mote or retard absorption. Three of these circum- 
siarie.es deserve sejmrate notice. 

a. Naltira of the tixHne . — Nux vomica acts with great energy when ap])lied to the 
piilmonarY surtace;, with less when introduced into the stomach, and witli the least of all 
wluai {ip[)licd to tlic skin. Tlie same order of gradation is observed wit li respect to ojiium. 
Now, the faculty of ahsorntion, or of iml)i])ition, as Magimdie calls it,, does not, take place 
w il,li equal intcuisity in .all tissues. Certjiiu physical conditions (viz. a tiuc and delicate 
sti’iiciun; and great vascularity) ciiabh; tlu; pulmonary surface 1,0 absorb or imbibe with 
extreme rapidity : in this rcsjicct, indccxl, it is not equalled by any tissue of tlic body. 
Hut the membrane lining the aliment, ary canal absorbs with less tacility t,han the ])ulmonary 
lueiubrano, in consefjuciieo of its being less vascular, and covered by an (qiidermoid layer 
and by mucus, which cheek ahsorjition : while the cutaneous surface, being invested by 
an inorgaiiio mcndiranc (the cpidennis) does not possess the same jihysical faculties for • 
absorpt ion met with in citlier of tlie foregoing tissues ; and hence the comparativf; inertness 
of mediciiKxs when apjiliod to it. In hict, it is ojily by tlie long-continued ajqilication of 
these agmits t,o the skin, or by the removal of the epidermis, that we arc enabled to affect 
tlio, general system. 

fi. The physical and chejvieal properties of medicines. — The effect of many medicines is 
in projiortion to tlieir solubility. Thus arseniouswid and morphia arc both more enorgetio 
in solution than in i,he solid state. Now Ihpiids (jiarticularly those miscible with the 
blood) .are much more, reailily absorbed than solids. In the treatment of cases of jioisou- 
iiig, wo endeavour to take advantage of this fact, and, by rendering substa,nccs insolublt^, 
diniinish their activity, or render tlicm quite; iiuu’t,. ^ 

y. (Joiallfiun (tf system. — Magendje assc’rts, as the result of experiment s, that plethora 
niiiformly retards, and depletion as constantly jiromotes, absorption ; and, therefore, that 
wluni w(; wish to promote this fuuction, avc may do so by lilood-lctting. Now one means 
ft jiromotiug the action of mcnnirials on the mouth is to abstract lilood ; 'and, in tlieory, 
lln. best m(!aus of preventing the ojioration of poisons is to throw a quantity of warm 
^Vcdi;r into the; veuiis ; a jiraeticc which Magendic tried on animals, and found sueci’ssful. 
Caution, tlicrcforc, is recommended in tlu; employment of blood-letting in cases of narcotic 
poisoning while the jjoisou is in the stomach. 

5. Similarity between the remote and the topical effects. — The action of 
■<» medicine is limited to the pa,rt with which medicinal molecules are iti cojitact ; 
l^at it is not confined to the part to Md:*ich the medicinal agent was first applied ; 
since by absorption and passage into the blood the molecules may be conveyed 
h) distant parts, mi whicli they may also act. If they are ajisorbed unaltered. 


‘ Miillcr’s W mien Is of V1nf.nologyy by Haly, vol. i. p. 242. 
^ Ed'mb. Med. and Hnry. Janrn. vol. Ihi. p.^45. 
op. softra eif. vol. i. p. 240. 
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and suffer no change during their passage through the system, their action 
on remote parts is identical with that on the parts to which they were first 
applied. But if, in consequence of their contact with the living body, they 
have undergone chemical change, their action is modified accordingly. Can- 
tharides produce irritation and inflammation of the skin and mucous membranes 
when applied to these parts ; and not unirequently, in consequence either of 
their external employment in the form of blister, or of their internal administra- 
tion, they also produce irritation and inflammation of the bladder and kidneys. 
The latter eflects may be ascribed to the absorption of the cantharidin (the 
active principle of the insects) into the blood, its passage out of the system 
by the kidneys, and its action first on the bladder (with the mucous membrane 
of which it remains for some time in contact) and afterwards on the kidneys. 
Oil of turpentine, which also imtates and inflames the skin and mucous mem- 
branes when placed in contact with them, acts in a similar way on the bladder 
and kidneys. • 

fi. Medicinal or poisonous properties of the Jiuids and solids after 
the use of medicines or poisons , — The milk is frequently found toJiave 
acquired medicinal qualities in consequence of the emjiloyment of medicinal 
substances by the mother or wet-nurse : it is rendered purgative by senna, 
emetic by tartarized antimony, narcotic by opium, tonic by quinine and other 
bitters, antacid by alkalies, and anti-syphihtic by mercury^. The urine, 
in the same way, sometimes acquires medicinal or poisonous properties. 
Runge^ found that the urine of rabbits which had been fed with belladonna, 

stramonium, and henbane, caused dilatation of 
the pupil when applied to the eye of another 
animal. But the most remarkable illustration 
is that of the Amanita, muscaria (fig. 7), a 
fungus employed by many Siberian tribes (the 
Samoyedes, the Ostiaks, the Toongooses, the 
Yakutes, the Yookahircs, the Koriakes, the 
Tshooktshes, but especially the Kamtschatdales,) 
its a substitute lor alcoholic liquors to produce 
excitement and inebriation. It imparts an in- 
toxicating quality to the urine, which continues 
lor a considerable time after taking it. A man, 
for example, may ha# intoxicated himself 
to-day by eating some of •the fungus; by the 
next morning he will have slept himself sober ; 
but by drinking a tea-cupful of his urine, he 
will become as powerfully intoxicated as on the 
preceding day, Thus,^^ says Dr. Greville®, 
on the authority of Dr. I^angsdorf, with a 


Fig. 7. 



Animita muscaria. 


* l)r. Locock, in n.e C^chp. of Frmrt. Medicine, art. LacfMion, states that a patient of Mr. Keate 
took mmury by giving the nitrate of tliis metal to an ass, and drinking the milk. 

Memoire inedii lu a I Imtitui, (Oriila, TraiteMe Toxicolopie^ 4me ed. t. ii. p 266) Orfila has 
related Hungers experiments, and denies their accuracy. Dr. Lethehy {Land. Med. Gaz. Jan. 22, 
1847), however, stat^ that he detected the presence of the active principles of » opium, belladonna, 
a 2?’ aconite, m in urine by the effect of this excretion on other animals. 

Memmrs of the Wernerian I^iural History Society, vol. iv. part ii. p. ks, 1823. See also 
m this subject,, Phoebus, Deutsc/Uands kryptoyamisc/te Giftyewdehse, p. 27, 1838 ; The Hkioru of 

translated [from the Kussfaii] 

py Dr. J. Urieve, p. 208, Gloucester, 1764. 
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very few Amanitm^ a party of drunkards may keep up their debauch for a 
week/^ and by means of a second person taking the urine of the first, a 
third of the second, and so on, the intoxication may be propagated through 
five individuals/" 

The blood of an animal under the influence of poison has been found to 
possess poisonous properties. Veini^re^ ascertained that if the extract of 
iiux vomica be thrust into the paw of an animal after a ligature has been 
tightened round the leg, so as to stop the venous, but not the arterial, circula- 
tion of the limb, blood drawn from an orifice in a vein between the wound 
and ligature, and transfused into the vein of another animal, wilkexcite in the 
latter the usual effects of the poison, so as even to cause death; while, on the 
contrary, the animal from which the blood has been taken will not be affected 
at all, if a sufficient quantity is withdrawn before the removal of the ligature/" 

Lastly, tlie Jiesh of poisoned animals has, in some cases, been found to 
possess deleterious qualities • 

7. Division of the sjnnal cord, or of all parts excej)t the blood-vessels, 
does^ not prevent the remote effects . — Some poisons, as hydrocyanic acid, 
are equally active ^hen applied to the legs of an animal whose spinal marrow 
has been divided. In this case, the effect of the poison could not be the 
result of its action on the nerves of sensation and voluntary motion. 

Tt lias been objected that the division of the lumbar spine docs not prevent the action 
of ])oisons by the nervous system, because it does not destroy tlie action of the cxcito- 
inotory or sympathetic system, the nervous branches of which are distributed to the 
lining meinbnme of the blood-vessels. I am aware that it is an experiment liable to 
objection ; but, on the whole, it is certainly favourable to the opinion of the operation of 
poisons by absorjition ; more particularly when we bear in mind that the motion of the 
mood is necessary to the action of the poison; for it‘ the circulation of a part be obstructed, 
the poison will no longer act. 

Magendie and Delille^ divided all the parts of pne^of the posterior extre- 
mities of a dog, except the artery and vein, the former being left entire, for 
the purpose of preserving the life of the limb. A portion of the upas iieute 
was then applied to a wound in the foot : in the short space of four minutes 
the effects of the poison were evident ; arid in ten minutes death took place. 
It was inferred, therefore, that the poisoning took place by venous absorption. 

Several objections have been raised to this inference : first, the exhibition of opium, to 
diminish the pjiin of the operation, has been said to vitiate the whole of the experiment^ 
secondly, the coats of the ifeeries and veins contain lymphatics, by which absorption might 
be earned on ; aiid thirdly, as the poison was ijitroduced intu a wound, the poison miglit 
have combined with the blood, and have rendered it deleterious, without the process of 
absorption taking place. The first two of these objections have been obviated. In a 
second experiment, Magendie severed the artery and the vein, and recormccted them by 
so as to preclude the possibility of absorption taking place by the lymphatics : t he 
cflccts ware the same. Some years since I assisted in periomiing an analogous experi- 
inent, ushlg strychnia instead of the upas tieuUy and without admimstering opium : death, 
pi’cceded by the usual'^ymptoms of poisoning, took place in twelve minutes. 

Production of remote effects by the injection of medicines or poisons 
the blood . — Medicinal or poisonops agents, injected into the blood-vessels, 
tixert the -same kind of specific influence over the functions of certain organs 

f Journal des Proyres des Sciences Med. 1827, iii. 121, quoted by I)r. Cfiiristison, Treatise on 
^ouon^^ 4th ed. p. 14. • 

^ 8efi on this subject, Christison, ofi. cit. 4th ed. p. 80. 

. Magendie’s Elemeutany Vompend. of Physiology^ translated by Dr. Milligan, p. 284, Edin. 1823. 
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as when they are administered in the usual way ; but that influence is more 
potent. Thus, tartar emetic causes vomiting, castor oil purging, opium, stupor, 
and strychnia convulsions, when thrown into the veins. 

Eahdity op Absorption. — ^Dr. Blake ^ states that the rapidity of the 
action of a poison is in proportion to tlie rapidity of tlie circulation. Thus 
a substance injected into the juguhir vein of a horse, arrives at the capillary 
termination of the coronary arteries in ten seconds ; of a dog, in twelve seconds; 
of a fowl, in six seconds ; of a rabbit, in four seconds ; and he adds, that tlie 
time required for the first symptoms of the poison to present themselves, 
bears a close relation to the rapidity of the circulation. Professor Hering, of 
Stuttgardt®, found that the time which a solution of ferrocyanide of potassium, 
injected into the jugular vein, requires to reach that of the opposite side, was, 
in various experiments, from twenty to thirty seconds. And I)r. Blake^ states 
that, ill dogs, a substance which does not act on the capillary tissue passes 
from any part of the vascular system back to the same part again in from 
twelve to twenty seconds. But, rapid as is the circulation of poisonous mole- 
cules, it has been supposed not to be sufliciently so to explain the operation 
of certain poisons which have been said to act instantaneously ; and hence an 
argument has been raised in favour of the nerves being the medium by which 
the deadly impression is conveyed. To this Dr. Blake^ replies, that an 
interval, always more than nine seconds, elapses between the introduction of a 
poison into the capillaries or veins, and the first symptom of its action; — a 
period sufliciently long for a poison to be brouglit into general contact vith 
the tissues it affects. 

Organs ov Absorption op Medicines. — The particles of medicinal and 

I ioisonous substances are absorbed by the veins principally, but also by the 
yimhatics and lacteals. 

The absorption of these substances by the veins is proved by the following 
circumstances : — 

1. The detection of medicines and poisons in the venous blood (sec p. 101). 

2. The occurrence of symptoms of poisoning when the poisoned part communicates 
with the general system merely by the mcdiuiri of the blood (see p. 105). 

3. Magendie states that ligai,nre of the lacteals does not prevent the occurrence of 
poisoning by agents introduced into the iiitestines. 

4. Ligature of the blood-vessels prevents the occurrence of symptoms of poisoning 
(see p. 102). 

But absorption is also effected by the lymplintics alid lacteals (see p. 101), 
though it appears to be slow, and confined to certain agents. 

Mechanism oe Absorption op Mkdjcines. — The absorption of medicines 
consists of two acts ; first^ their passage tlirough the interstices of the organised 
tissue with wliich they are placed in contact, and secondly, tlieir diffusion and 
circulation. ^ 

a. The passage of medicinal substances through organiied tissues is effected 
by imbibl^n and endosmose, and is exclusively a physical action. 

Magendie exposed and isolated the jugular vein of a dog, placed it on a card, and dropped 
some aqueous solution of the extract of mu'. vomica on its surface, taking care that the 
poison touched nothing but ihc vein and the card. In four minutes the effects of the 


1 Laftd. Med. Ga^. for June 18, 1841. 

2 Ticdcmann and '{rcviraims, ZeiUcImft fir iii, ]). 122. 

^ Bdin. Med. and ISurq. Jovrn. vol. liii. p. 42. 

^ Ibid. p. 49. 
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substance became manifest, and the dog died^ It must be admitted, however, that the 
result of this experiment does not absolutely prove, though it strongly supports, the opinion 
of the imbibing power of the living vessels ; for it mght be objected, that the nerves of 

absorption; or, tiiaAfe small veins of the venous coat liad taken up the poison. Tlie 
proof, therefore, should consist in the detection of the poison within the vessel. Now 
this has been obtained by Magendie : a solution of nux vomica was placed on the carotid 
artery of a rabbit ; but as the tissue of arteries is firmer and less spongy, and their parietes 
thicker, than those of veins, a longer time elapsed before the poison traversed the vessel. 
In fifteen minutes, however, it had passed, and on dividing the vessel the blood adherent 
to its inner wall was found to possess the bitter taste of the poison. 

/3. The diffusion and circulation of medicinal substances, after they have 
passed through the coats of the vessels, are effected 'by the circulating blood, 
and are physical phenomena. 


Tig. 8. 


The following experiment is a physical illustration of both imbibition and circulation of 

medicinal substances : — ^11* a current of water, coloured 
by litmus, be allowed to pass from a bottle (fig. 8, «), 
through a vein immersed in diluted sulphuric acid, 
cotntamed in a glass dish (b), into a reservoir (<?), the 
litmus hquor is soon obsei^ed to become reddened by 
its passage through the vein, in consequence of the acid 
permeating the venous coats. If tlie relative position 
of the fluids be altered, — ^that is, the Htmus put in the 
dish (^), and the acid passed from the bottle («) tlirough 
the vein, — ^the litmus will still become reddened; shew- 
ing that the acid has passed, in this case, from within 
outwards. 

Gases and vapours, as well as liquids, also readily permeate dead animal membrane. 
B# the same membrane is unequally permeated by different gases. 



Apparatus to illustrate Physical 
Absorption* 


Although the acts by which the absorption of medicines is effected may be 
thus regarded as physical, yet vital actions are so far necessary to the process, 
that they supply the condition# under which the physical phenomena are 
manifested. 


Tims, though dead tissues imbibe, and though endosmose takes place through a dead as 
it does also through a living membrane, yet the vital actions of the heart and* lungs arc 
necessary to keep up the circulation of the blood, by wliich the medicinal molecules are con- 
vc^'cd to distant parts, and the fiirtker imbibition and endosmose of the medicine promoted. 


Action of Medicines subsequent to Absouption. — Medicinal substances, 
after their introduction into the blood, circulate with this liquid, traverse th? 
oapillaries of the various organs of the body, and are ultimately thrown out of 
the system by the excreting organs. We have, therefore, to consider their 
action, first, on the blood ; secondly, on the tissues of organs ; tliirdly, on the 
excreting organs. 

1* Action of medicinea on the Mood. — K considerable number of medicinal 
J^ubstances, after tlieir introduction into the circulation, produce changes in 
the condition of the blood. But neither the precise nature of th^e changes, 
the particular symptoms wliich they give rise to, have as yet been accurately 
<leterffiined. 

As the living blood consists of two parts, viz. corpuscles, and a clear liquid 
plasma or liquor sanguinis, it will be convenient to notice separately the 
^Action of medicines on each of these parts, * 


^ Magendie, Leciures , in the Lancet , Oct.^4, 18^. 
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a. Action of medicinea on the Idood-corpmcles * — If we assume the blood- 
corpuscles to be endowed with vitality, we may regard the effects of medicines 
on them as three-fold ; viz. physical, chemical, and vital. 

The well-established eiidosmotic effect of medicines on tlie blood-corpuscles, 
and to which I have already had occasion to refer (see p. 92), is an instance 
of a physical effect. Under the influence of certain agents, these bodies be- 
come distended, and even burst ; while, under the influence of others, they are 
more or less completely emptied of their liquid contents, and thereby become 
collapsed, shrivelled, and corrugated. 

That chemical effects are also produced on the blood-corpuscles can scarcely, 
I think, be doubted, though it is difficult to adduce unequivocal evidence of 
this. The alterdliou produced in the colour of the blood by the action of 
poisons [e. y. sulphuretted hydrogen and hydrocyanic acid), and the effects of 
chalybeates in restoring a healthy vennilion tint to anminic subjects, must be 
consequ(mces of chemical changes ejected in the contents of the red corpuscles. 

The vital effects are more obscure than either of the two preceding effects; 
and Schultz ^ who is the great advocate of their existence, obviously confounds 
many physiccd and chemical effects with them. He believes that the capsule 
of the corpuscle is an organised structure possessing vitality ; and he admits 
two kinds of vital effects produced on it : the one, which he calls stimulating 
or anabiotic; the other, pmlysing or biolytic (sec p. 95). The former are 
especially produced by the ethereal and aromatic substances ; the latter, by 
water, diluted acids, the haloid substances (particularly iodine), prussic acid, 
belladonna, and hcnba.ne. Medicines, says Schultz, cause biolytic effects by 
lessening the contractility of the blood-corpuscles ; and these are in consequopce 
rendered unfit for respiration, and arc incapacitated for firmly retaining the 
colouring matter, which, in consequence, is more or less dissolved by the 
plasma. Water, an important biolytic agent, operates more negatively than 
])ositiv(dy, since, by diluting the plasma, it lessens the stimulating influence of 
the dissolved salts on the blood-corpuscles. Salts, on the other hand, strongly 
excite the coq)uscles to contract, and cause them to retain firmly the colouring 
matter, which, therefore, is not given up to the plasma. 

But Dr. Rees, to whose writings I have before had occasion to refer (sec 
p. 92), has clearly proved that the effect of water and saline solutions on the 
blood is physical, being produced by endosmose. 

According to MialJic'^, nicdicines and poisons liavc four kinds of action on tlic blood : — 

1. Some moderate its course by more or less coagulating its scnim, &c. : as nitric 

acid, creosote, alcohol, the poisonous principle of fungi, metallic salts, &c. The 
same effect is produced by the precipitation in the blood of insolubk; bodies : as 
the salts of strontian, of lime, of baiyta, &c. 

2. Some liquefy the blooA and accelerate its course : as the licc tales of ammonia, 

nitrate pf potash, the iodides, bromides, &c. 

3. Some modify the chemical reactions which take place in tlPis liquid, and wliich arc 

most frequently effected by seizing its oxygen, a plienonumon which prevents 
hsematosis, and produces chlorosis, anaimia, &c. : as is the case witli sulphuretted 
hydrogen, and especially with hydrocyanic acid, which produces instantaneous 
death in a manner hitherto inexplicable, and which may be ascribed to the 
catalytic force. 

* Naturliches System der allgenwmm.^harniakolofjie, pp. 155 and 161. 

* Trmte de V Art de Formaler, quoted by Merat, in the Stipplemcnl au iJictionnaire univ. de Mid- 
Med, p. 465, 1846. 
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4. Some produce abnormal chemical reactions in it ; as the poison of rabid animals, 
the v(;nom of poisonous serpcTits, &c. which seem to act in the manner of 
foments, wliose effects appear to be destroyed by the caustic alkalies, powetful 
acids, fire, &c. 

p. Action of medicines on the plasma . — There are^ at leasts two kinds of 
effects produced by medicinal and poisonous agents on the blood, which are 
referable to the action of these substances on the plasma. These are, an 
alteration in the consistence of the blood, and a change in its coagulability. 

In animals poisoned by hydrocyanic acid, as well as by other agents, altera- 
tions in the consistence of the blood have been frequently noticed ; and it is 
probable that many medicinal agents produce some effect of Ihe same kind ; 
but our information on this point is very vague aiid unsjitisfactory, owing 
principally to the difficulty or impossibility of correctly estimating slight 
changes of consistence. 

The coagulation of the blood may be retgirded or promoted, and the quantity 
of fibrinc obtained therefrom lessened, or augmented, by various medicinal and 
poisonous agents. Thus the neutrfu salts and narcotics for the most part 
retard or prevent the coagulation. It is w'ell known that the addition of nitre 
or sulphate of soda to fresh-drawn blood impedes the coagulation ; and the 
same effect appears to be produced by administering these salts to living 
animals. In a case of acute pneumonia in a robust countryman, Schultz 
abstracted two ounces of blood, a quantity which could have but little, if any, 
influence on the residual blood in the system. The blood thus abstracted 
yielded 5 per cent, of fibrine. At the end of twenty-four hours, during w'hich 
time the patient had taken three drachms of nitre andto ounce of sulphate of 
soda, two ounces of blood were again drawn ; and this portion yidded only 
3*4 per cent, of fibrine. The use of the nitre and alkaline sulphate was per- 
severed in, and, at the end of twenty-four hours more, the patient was again 
bled to the same extent : but this portion of blood yielded only 1'9 per cent, 
of fibrine. Thus, then, it appears that, under the continued use of these 
salts, the quantity of spontaneously coagulating matter (fibrine*) in the blood 
progressively lessened. This effect has b^en termed anti-flastic or plas-^ 
tilyiic. Stimulants, such as the volatile oils and alcohol, have an opposite 
or anaplasmatic effect on the blood ; that is, they increase the quantity of 
spontaneously coagulating matter. 

2. Action of medicines on the tissues of organs . — The specific operation * 
of medicines, alter their absorption, on particular organs is well known. Thus 
opium acts on the brain, strychnia on the spinal cord, and so on. Poiseuille 
has ingeniously attempted to explain some of these effects endosmotically, as I 
have before stated (see ante, p. 93) ; while Percy, on the other hand, has en- 
deavoured to account for them on chemical principles (see ante, pp. 87 — 88). 
But neither physics nor chemistry appear to be capable of furnishing a satis- 
factory explanation bf the specific effects of medicines, which, therefore, must 
he referred, at least for the present, to peculiarities in the vitd endowments of 
paiiicular parts. 

Action of medicinal suhstances on the capillary circulation . — According 
to the experiments of Poiseuille b it would appear that certain medicines, when 
introduced intoHihe blood, modify the circulation in the capillaries of living 
animals: Those which facilitate the cairillary «circnlafion are, acetate of 

^ Compies renduSy 1S43 and 1844. , 
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ammoiua, nitrate of potash, sal ammoniac, chloride of potassium, nitrate of 
ammonia, iodide and bromide of potassium, and most mineral waters (more 
than forty were tried). The following substances retard the capillary circu- 
lation : — Alcohol, chlorides of sodium and magnesium, sulphate of ammonia, 
&c. ; sulphuric, tartaric, oxalic, acetic, &c. acids. Water and ammonia 
counteract the retardation produced by alcohol. 

The opposite effects here stated to be produced by the clilorides of potassium and sodium 
(salts winch closely agree in most of their properties), as well as by different salts of 
ammonia, throw some doubt over the accuracy of these observations, wliich require to be 
confirmed by otlier experimenters. 

8. Action of medicines on the excretin ff organs. — Medicinal and poisonous 
substances, after tjhey have been taken up and conveyed into the blood, are got 
rid of by the different excreting organs which expel them from the system. 

But the same substa-nces are not thrown out with equal facility by all the 
excreting surfaces; some showing* a preference for one, others for another 
organ. Thus camphor and alcohol pass out of the system cliiefly by the lungs ; 
saline and colouring substances by the kidneys. 

The substances which are thus usually thrown out of tlic system by a certain 
secreting organ, in general act as stimulants to that organ, and augment its 
secretion. This is especially the case with the salts which pass out of tlic 
system by the kidneys, and which have been long in use as diuretics. Wc 
may, therefore, assume that substances which specifically stimulate the kidneys 
are excreted by these organs ; and the same probably holds good with respect 
to other excreting organs. 

The influence which efferent medicinal substances exercise over the excreting 
organs, by which they are expelled from the system, is apparently of the same; 
kind as that which the same bodies exercise topically on the parts of the body 
to which they are first applied (see p. 103). 

Objections, — ^The absorption oi medicines and poisons has been so fully 
and satisfactorily proved by numerous experimenters, that the fact is now 
universally adftiitted. But it has been denied that this absorption is essential 
or necessary to the action of these agents on the body. "We must strongly 
protesV^ say Messrs. Morgan and Addison, " against the assumption that, 
because a poison has been found to enter and pass tlirough a vein, it is thence 
to be inferred that such a process is, under all circumstances, absolutely 
^necessary to its operation." The principd objections which have been raised 
to the theoiy of the operation of medicines by absorption are the following 

1, The analogy, hetwecii the effects of injuries and poisons. — Mr. 
Travers^ has forcibly pointed out the analogy observed between the effects of 
severe injuries and of poisons which operate rapidly on the system ; for example, 
of strychnia and punctured wounds, botli of which cause tetanus; and he 
concludes that their modus operandi must, therefore, be identical; and as 
there is nothing to be absorbed in the one case, so absorption cannot be essential 
in the other. 

But, as Mtiller^ has observed, " the fact of two substances producing 
similar symptoms in one organ does not prove that these substances produce 
exactly the same effects, but merely that they act on the same organ, while 
the essential actions of the two may be very Merent." 

; fi 

^ Farther Inquiry eoncernwjg Constitutional Irritation. 

^ Essay on the Operation of Poisonous Jyents, p. 56, Loud. 1829. 
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2. The innocMoim}eiiH of the hlood of a poisoned animal, — Messrs. 
Morgan and Addison assert that the blood circulating in the carotid artery of 
a dog^ poisoned by strychnia, is not poisonous to a second dog ; and they, 
therefore, infer that this poison does not act on the brain by absorption, but 
by an impression upon tlie extremities of the nerves. 

]5y the £dd of a doable brass tube (fig. 9), consisting of two short brass cybudrical tubes, 
io ca(;]) of which a long handle is atttichcd (fig. 11), they established a complete circulation 


Fro. 9. 


Fig. 10. 


Fig. 11. 



Jkmhle JBmsa Tube, Double CireMlation between the Single eylindfical 
Carotids of a poisoned and Brass Tubes, 

a sound Dog. 


hctw(^cn the carotids of a poisoned and of a sound dog, by connecting the lower and upper 
ends of the divided arteries in both animals, so that each supplied the brain of the other 
with tlic portion of blood which had previously pjissed through the carotid artery to his 
owii, and, consequently, the poisoned dog in this case received from the unpoisoned animal 
a supply of arterial blood ecjiuil to that with which he was parting (fig. 11). One of the 
dogs was tlum inoculated with a concentrated preparation of strychnia, which had been 
lotind upon other occasions to produce death in these animals in about three minutes and 
a half. In three minutes and a half the inoculated animal exhibited the usual tetanic 
symptoms wliich result from the action of this poison, and died in little less than four 
minutes afterwards, viz. about seven minutes from the time at wliich the poison was 
insert, (‘d, during the wliole of wliich period a free and mutual interchange of blood between 
the two was clearly indicated by the strong pulsation of the denuded vessels throughout 
tluvir whole course. The arttwies were next secured by Hgature, and the living was se})arated 
Irom tlie dead animal ; but neither during the operation, nor subsequently, md the survivor 
shew the slightest symptom of the action of the poison upon the system. 

To conclusion? which have been drawn from this experiment it may be 
the 

The objections to this experiment are threefold 

I* fomarkable error pervades the whole train of reasoning adopted by Messrs. Morgan 
a Addison, and vitiates some of their conclusions. They a^isumc that Magendie considers 
tual contact with the brain as essential to the operation of the upas poisonl This 


iica, tirst, that other experiments (see p. 105) have shewn that the blood 
poisoned animal does possess poisonous properties ; and secondly, that 
experiment of Messrs. Morgan and “Addison is open to several obiections. 


^ See pp. 42, 43, 47, 49, &e. of the Bssay, 
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assumption, liowevor, is not corroct. “In J8()0/’ says Maj^riidic\ “ I laidboforc tho 
iirst class of llic Kr(‘iich lustiluict, a series of e\]»eriments wliich had conducted iu(^ to au 
uncApected resuH-; namely, that an entire fa?uil;y of ])lants (Hie bitt(;r Stiyclmos) have the 
siiif^jular ])rop(Tly of ])o\vcrfnllY (^xcitiiip; the spinal niaiTow, witliout itivoJ^dii", except 
indirectly, the, fiiiielions of tlu'* brain.’" ' Kovv it is evide.nt that, in the experiment per- 
formed l)j M(‘ssrs. Mori^^'in mid Addison, the blood sent from the carotid artery of the 
]>oison(ul animal to tln^ brain of the sound one, eonld only reach tlui sjiinal marrow by the 
usual ront(‘, of tin* circnlal ion ; that is, it must b(! returned by the jui^nlar A'^ins to the 
heart, from tlnaiec; to tln^ Inn^s, back ;ig\'iin lo the licart; from linmeii mto tin;, aorta, and 
tlnm distribnti'd throiii^di the. system. JSow it is not too much tf) supjiose that, during 
this transit, some portion of th(‘ poison mii^ht be d(‘.composcd, or thrown out of tlu' 
system, befon' it, could arrive, at tlu^ spinal marrow: and evem if this were not, the ca,s(', 
tliis orii^an could only r(‘e(‘iv<', a. small tpiantity (»f the ])oison contained in the system ; 
narmdv, that sent by lln^ vertebral to the s[)inal arteries, llenei^ wc^ ought to ('\p(‘ct that 
a poison thrfiwn into tlu^ arteries will op(u-atc less |)Owcrfnlly than wlnm thrown into tier 
veins, nnh'ss it l)(‘ into tlu^ a,rteri(‘,s supplying the parts on which the yioison acts. More- 
over, as an anonymous reviewm* [Sir David Jhirry i'l has observed^ it is t.o he reeollecUul, 
that a,s the carotid artery, in its lu'alt.hy stat(‘, is little more than oinsfourth of tlu‘ ealihri^ 
of the v(\ssels carrying blood* directly t?i the brain, the dog not inoenlaled eonsi^qnently 
Avas siihjeet to the intlnenee of one-fonrth only of the (pmiitity of the poison Avhieh was 
conveyed to tin*, hrabi alone of the inoeulat(‘d animal. 

2. Jt is probable, J think, that tin* eircidation of tin*, blood through the tube Avas not so 
free as through tin*, undivided artery. 

8. Dr. Dlake^ asserts, that as “ soon as tin* ])ois()n begins to exert its influenec* on either 
animal, the pressure in its arlmial system will he diminished; and thus, far from tin*, blood 
containing the poison Inmig sent to the brain of tln^ sound animal, the. only etleet of tin* 
arrangement will he to (^nise a n'flux of pure blood from tin* art(‘.rit*s of the sound dog 
into thos(*, of the ])oisoin*(l one.” 

8. llapid actio)} of a ])(a'so}t votwithstandijff/ that /Av direct c))tr(t))cc 
into the heart is prevented . — The follownig (Apc'.rinunits wen* nnide by 
IVlcssrs. Morgtnt {ind Addison : — 

Tin* jnguhir v(dn of a fidl-groAvn dog Avas secured by Iavo t(*m])orary ligjd nres; one of 

which Avas ti(*.(l round the 

kho. 12. -Fig. 18, Fig. M, npper,and the other round 

the loAver ])ar1, of the (*x* 
pos(‘(l vein. I'he vessed 
Avas the.ii divided betAveen 
t)n\s(; tA^’O ligatures, and 
1,he truncal, 0(1 exin'inities 
re(*()inn’{*t(‘,d by means of 
a short brass cylinder or 
tub(^ (tig. 18), within 
wliieh was ])la,f*(ul a por- 
tion of Avoorara, of the 
si/e of a grain of eanarv- 
se(*.d.(lig. 12). Both the 
ti'inporary ligatures wen* 
then nmioved (fig. 14), 
the accustomed eireula- 
t.ion 1,hrough the vessels 
'^^as r(‘-esta.biisln*,d, and in 
forty -live s(*(;on(ls the aTii- 
Fig. 12. Tho divided vein reeoinierted ])y a brass tube containing ni.il dropped on thcgroiind, 

poison. The. ligatures not y(4 ipnioved. eompletely de]n*iv(*,d ol all 

Fig. 13. Brass connccting-tulx! eontaiuiiiu: the ])oisun. [)OAV('r over the. muscles ol 

Fig. 14. Ligatures looscin'd. ‘ voluntary niotioii : in tAVO 

minutes, coimilsions aiul 

respiration had entirely e(nis(*(L 'Fin's result av?is to be exy)ecicd, Avhat(*ver tin wy be adojded 

Tommlnire, Sine (id. p. 1. ^ Lond. Med. and Phtja. down. vol. Ixiii. 

Eaivh. Med. and Sf'Vf/. down. vol. liii. p, 48. 
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In anoiher experiment two temporary ligatures were applied to tlie jugular vein, as in 

the fonner case. A cyliiidcv of 
(piill, containing a little woorara, 
was introduced ini-o the vein 
between the two ligatures; ano- 
ther ligature was then applic^d 
(fig. 15), and the up]Kn* temporary 
ligature removed (fig. 16). In 
the space of 108 seconds after 
the renmval of the ligature, the 
animal dropped in convulsions, as 
in the former case, and expired in 
.31 rnimitf^s. l^o'w, in this experi- 
ment, the direct entrance of the 
poisoiK'd blood into the heart, 
&c. was prevented by the lower 
ligature ; hence, if the. poison 
operated by contact witn the 
brain, a greater length of time 
was necessary for its effects to be 
produced; inasmuch as the cir- 
culation was no longer going on 
through the t runk of the jugi Jar 
itself, and, therefore, if the poison 
acted by actual contact, it must 
hav(i got into the system by the 
vessels of tlic vein. 

This experiment, however, cannot be regairded as conclusive. For although 
the result is certainly different from what might. have been anticipated, on 
the supposition of the circulation of the poison in the blood being essential to 
its action, yet we cannot regard it as a conclusion against, that supposition, 
unless it were shown that the poison, when the ligature above it is removed, 
and when it mingles itself uith the stream of blood in the vein, does not taint 
this blood as far back as tlie next anastomosing branches, and so make its 
^yay forw^ard to the heart. That this is not the eliect of removing the farther 
ligature is not shown by these authors ; and tlieir other experiments in favour 
of their peculiar doctrine of the mode of action of ])oisons, we have no difli- 
cidty in pronouncing to be inconclnsfve*.'^ Moreover, tln^. poison may act by 
diffiision^, 

4. Oj}eration of Medicines hy Nervous Ayency, 

A considerable number of remedial agents operate physically on the body, 
and affect remote parts through the agency of the nervous system. The most 
important of these are — electricity, heat, cold, light, mechanical irritants, and 
corrosives. 

Several of the irritant gases produce spasmodic closure of the larynx whe]i 
an attempt is made im inhdle them in the pure and undiluted state. Clilorine, 

ydrochlorie acid gas, {immonia, and carbonic acid, excite tliis effect. As 

lose substances possess very different chemical properties, wliile they produce 

1 ^ottis which is also p'joduced by mechanical irritation, it is 

piobable that their action is physical. The fit of asthma which is sometimes 

^ a critieiain in T/iff BriHsh md Fdreiffn Metical vol. v. for .Tan. 1837. 

him remarks on the diffusion of sn^tauces introduced into the blond, sco Miitteucci’s htt-. 

' 852-3. Ijond. 1847. 
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Fig. 15. FiCx. 16. 



Fiji. 15. f7, C'ylinflcr of (juill nontainmg poison introduced 
into the vein by the aperture, b ; the ligature, 
c, being alterwards applied. The ligature, d, 
not yet removed. 

Fig. 16. Ligature, d, unloc^cncd ; c, remaining. 
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brought on by inbuling the dust of ipccncimnlia is, perhaps, excited in tlie 
same way. The great depression of the hearths action which the corrosives 
occasion when they are swallowed is similar to that caused by wounds or 
rupture of the stomach, intestine, or gaJl-bladder, or to the mechanical violence 
done to a limb in the case of accidents* They act on the princi])lc of s^hock^h 

All those substances," says Liebig^, which produce the direxjt destruction 
of the organs with which they come into contact may be compared to a pieces 
of iron, wliich can cause death by inflicting an injury on particular org^ins, 
cither when heijted to redness, or when in the form of a sharp knife. Such 
substances are notjioisons in the limited sense of the w^ord, for their injurious 
action depends merely upon their condition." 

The agents wiiosc operation is of the kind here referred to aflect rcinoti' 
parts by the agency of the true spinal and ganglionic systems. The mode of 
fiction of those which act through the tru(i sjhnal system is excited and reflex ; 
that is, fin impression is made on, and carried by, the incident cxcitor ncirves 
to the nervous centre, which, by its ])eculiar powT-r, aflbcts a remoti^ part 
through the medium of its reflex motor nerves. The mode of operation of 
those agents wdiich act through the ganglionic system is excited, and, perha;])s, 
may also be reflex. 

Medicines and poisons, properly so called, were formerly supposcnl to act, 
not by absor])tion, but through the agency of the nervous system. In tla^ 
present state of our kuowdedge, however, this notion is quite untenable. .For 
wdiile the evidence adduced in favour of the opinion that medicines operate in 
consequence of absorj)ti()n ‘Jmest amounts to absolute demonstration, fhe 
arguments in favour of the sympatlu^tic action of these agents are few^, feeble, 
and of doubtful validity. The experiments of Dr. Blake, some of wdiicli 1 
have already (p. 106) had occasion to notice, ap])ear to me to have given tl)o 
coup-de-f/rdee to the latter hypothesis. 

Of the various circumstances Avhich have been adduced in favour of the 
sympathetic action of medicines, tw^o only deserve to be noticed. They 
are — 

1 . The velocity of opcm-tioii of some jwlfeons. 

2. The liinited iici’vous traasniission of local iwipressioiis jn'oclucetl by certain 
' medicinal agents. 

, 1. The velocity of operation of some poisons (^^ //. hydrocyanie acid, cdftfi, 

&c.) has been thought to be incompatible with any other mode of operation 
but that by nervous impression. 

Br. Blake* has met tliis argument by declaring that poisons are not insianianoous in 
their tiction, but that sufficient time always claj)sos between tin; a()j>iieaiion of a ]>ois()ii 
and the first symptom of its action, 4o admit of its contacl wdth th(‘. tissue wliich it ailcets. 
Thus he found, thai. after half a drachm of coiiccntraled hydrocyanic luml had hemi jiomTd 
on the tongue, (dcweii seconds idapscd before any morbid symptom appean^d, and death 
did not occur until thirty-three seconds after the exhibition of the itiisou ; and on repeating 
Dr. Christison’s experiment, Jie found that, fifteen seconds elapsed after ten drops of conia 
(saturated with hydrocliloric acid) htwl been inject, ed into t,he lemoral vein of a dog, before 
symptoms of the action of the poison ap}^;ared ; and death did not occur until thirty 
seconds after the injection. Now tlie time required for a substance to he absorbed by the 

* Dr. HalPs Otf/sfoman I^‘cturf.s for 184*2, p. G7. 

2 Liebig*8 Orqamc Ckmisiry in. it ft A})piicaiion to Agric-nlUre and FlimiuJonu, edited by Lvou 
Vhy%, Ph.1). 2(1 edit. p. 353. Tibiiii. IH4.2. ‘ ‘ 

* Jmnlf. Med. and Surg. Journ. vol. liii. p. 35. 
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capillaries, and diffused through the body, may not exceed, according to I)r. Blake, nine 
seconds. So that the interval whicli elapsed m the preceding experiments, bet.w’cen tlie 
application and the effect, is quite sudieient to admit of tlie absorption {tnd diffusion of 
the poison (sec antc^ p. 100). 

.2. It is maintained/^ says Dr. Cliristison^ that a limited nervous 
transmission, — ^tliat is, the conveyance of a local impression, purely functional 
in its nature, to parts at a short distance from the texture acted on directly, — 
must occur in some instances ; as, for example, in the action of belladonna in 
dilating the pupil when applied to the conjunctiva of the eye, and in tlie effect 
of opium ill allaying deep-seated pain when applied to the fntegiiments over 
ilic affected part.*^^ 

Ibit this, in reality, is no argument. The dilatation of the pupil produced 
by tlie apj)li(^atioii of belladoiiua to the conjunctiva, or even to the temples, 
is a fact, whicli may bo explained as well hy vascular as by nervous agency. 


T). Circunislancefi which modify the Effects of Medicines. 

The ciiTAimstances wliich modify the effects of medicines may be arranged 
luuler two heads j those relating to tlie medicine, and those relating to the 
organism. 

1. liKLATiNG TO THE Medioink. — U nder this head arc included — 
a, State of Ayyreyation. — The state of aggregatiou of a medicine 
modifies iho effect. Thus morjihia is mo|e. iictivc in solution than in the solid 
state. W 

h. Chemical Combination . — The soliEle salts of the vegetable alkaloids 
are more active than the uncombined alkalis ; and vice versa, the insoluble 
salts are less active. ]jcad and baryta arc rendered inert by combination with 
sulphuric acid. 

c. Vhar mace n tic al Mi.vtm^i.^^lCiw. modifications produced hy medicinal 
combinations have been very ably de^ribed by Dr. Parish. The objects to 
1 k^ obtained, he observes, by niixing and combining medicinal substances, arc 
the following : — 

t)iyr:cT I. — To promote the action of the basis or jmnoi pal medicine : — 

a. By coiubkiiiig the several different forms or preparations of the same substance, ,, 
i3. By combining the liasis with substauccis wliich are of an analogous nature, i. e. 

wliich are individually callable of producing Ibc same or kindred effects, 
y. By combining tiio biisis with substances of a dificrciit nature, and which do not 
exert any chemical mfiuenec upon it, but are found, by experience, or inferred by 
mialogy, to be caj)able of reud(‘-riug the siomaxdi, or system, or any particular organ, 
more suscejitible of its action; m 

Object H. — To correct the operation of the basis, by obviating any unplmsani effects it 
rsiyht he likely to oc^sion, and which would pervert its intended action, and defeat tie 
object of its ewhibitlon. 

«• V>\ chemically neutralizing or mechanically separating the offending ingredient. 

By adding sdirio substance calculated to guard the stomach or system against its 
deleterious effects. * 


* Treatise on Touons, 4th ed, 1845, p. 7. 

* Tlmnuceologia, Uth edit. p. 373, el r843. 
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OapcT in. — Ti) ohtam the joint operation of two or more mdidnes, 

< 1 / By uniting those substances which are calculated to produce the same ultimate 
results, but by modes of operation totally different. 

, i8. By combining medicines which have different powers, and which are required to 

obviate different symptoms, or to answer different Indications, 

.Object IV. — To obtain a n^w and aciim remedy/ not afforded by any sinyle snhstance. 

a. By combining medicines which excite different aciions in ihe stomach and system, 
in conseguciice of which new or modified resull.s arc produced. 
j8. By combining substances #hich have the property oi acting chemically upon each 
other ; the results of which are — 

a. The formation of new compounds ; 

b. The, decomposition of the original ingredients, and the development of their 
more active eleineni-s. 

y. By combining substances, between which no other chemical change is induced than 
a diminution, or increase, in the solubility of the jirinciplcs in which their medicinal 
virtues reside. 

a. By the intervention of subsfjmces that act chemically. 

b. By the addition of ingredients whose operation is entirely mechanical. 

Object V. — To afford an eligible form, 
d. With reference to its efficacy. 
fi. With reference to its taste or appearance. 
y. With reference to its consistence or equable mixture. 
d. With reference to its preservation. 

cL Organic pecuUaritim. — Vegetables liave their medicinal properties 
considerably modified by the nature of tli(3 soil in which they grow, by climate, 
by cultivation, by age, and by the season of the year when gathered. 

c. Dose . — The modifications produced in the effects of medicines by 
differences of dose, are well seen in the case of opium, mercurials, and tur- 
pentine. 

2. Kelating to the Organism. — Under this head are included several 
circumstances, of which the most importajit are tlie following ; — 

a. Age. — The effects of medicines are modified by the age of the individual. 
Thus children are more susceptible than adults ; aud, as a general rule, it 
may be stated that the dose should be augmented in proportion to the 
number of years that the patient is old. But this rule does not apply to very 
aged persons, who reipiire smaller doses than adults in the prime of liie. 

# Gaubius, Young^, and Hufeland^, have each laid down rules for tlie adap- 
tation of the doses of medicines to different ages. But no general rule is of 
much practical value, since there must be numerous exceptions to it, on 
account of the different susceptibilities to the influence of different medicines 
being unequal at the same age. Thus infants arc peculiarly susceptible of the 
influence of opium, and to them this medicine must either not be exhibited 
at aill, or at least, with extreme caution. But the case is far otherwise with^ 
respect to calomel* and some othet medicines. 

The following posological table for different ages is a translation of the one 
contained in the Pharmacopoeia of Gu/s Hospital, and is more eiitended 
than any other which I have met withr 


* Introdi^ion to Medkal Uteraime^ p. 463, 2d edit, Jjoad. 1828, 
® Lchrb^ der ddtgekmm Mdlhinde^ p, 84, 2” Aufl. tfenu, 1830. 
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Mj^ximum Dose. 

Age. 

One Ounce. 

a. 

One Drachm. 
53^ 

One Scruple. 

9j. 

Months. 




1 

5S8. 

gr. iij. 

' gr. j. 

8 

— 

iv. 

— 

6 


(» '1: 


9 


VIJ. 

— 

Tears. 




1 


viij. 

iij- 

2 

Sjsa. 

} 

iv. 

3 


xij. 3 

4* 

50- 

XV. 

V. 

5 

5ijss. 

xviij. 

vj- 

6 

5*'j- 

XX. 

vij- 

7 

3iij9s* 

XXV. 

viij. 

8* 

388. 

5ss. 

3ss. 

10 

Sivas. 

gr. XXXV. 

gr. xij. 

12 

5v. 

xl. 

xiv. 

13 

3VSS. 

— 

XV. 

16 

3vj. 

xlv. 

xvj. 

18 

5vjss. 

— 

xvij. 

20 

5vij. 

1. 

xviij. 

21 to 4.B» 


5j- , 

9j- 

50 

vVU- 

gr. 1. 

gr. xviij. 

60 to 70 

3vj* 

xlv. 

xvj. 

xiv. 

80 to 90 

3v. 

xl. 

100* 


5S9. 

983. 


b, Se:i \ — The sex has an inlluence on the operation of medicines. Females 
possess gi’eater s\isce])tibility of the nervous system, more excitability of the 
vascular system, and less energy or power, than males ; and medicines act 
on them more rapidly, powerfully, and for a shorter period, than on males. 
In these respects, indeed, tliey approach cliildren. Hence, therefore, medicines 
should be administered in smaller doses,* and at somewhat shorter intervals, 
than to men. 


Tlie periods of menstruation, pregnancy, and lactation, are attended with 
peculiarities in relation to the action of medicines. Drastic purgatives should 
be avoided during these states, especially during the twp first. Agents wliicli * 
become absorbed, and thereby .communicate injurious qualities to the blood, 
arc to be avoided during pregnancy and lactation. 

c. Mode of life: Occupation . — ^These circumstances affect the suscepti- 
bility of the whole organism, or of different parts, to the influence of mtteriial 
agents. 


d. ifaSeV.-^The habitual use of certai^^ medicinal or poisonous agents, 
especially narcotics,* diminishes the influence which they ordinarily possess 
over the body. Of the truth of this statement we have almost daily proofs 
confirmed drunkards, in chewers and smokers of tobaccco, and in opiufn- 
Instances of the use of enormous doses of opium, with comparatively 
slight effects, are found in every work on pharmacology. One of the most 
^markable which I liave met witb> is that related by G. V. Zeviani^ A 

Soprn un Vomiio XJrinasOi iu .ihe '** M^^orie di MdUemuHca e Msica della Societa Ittdiana,^* 
Verona, t, vi. p, 98, 1792-4. * 
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woman of the name of Galvaiii, during a period of thirty-four years, took 
more than two cwt, of solid opium ! ! Wlien nineteen years old she fell down 
stairs, *und divided her uretlira by a knife. Althorugh the wound healed, she 
was unable to pass her urine in the usual way, but vomited it up daily with 
excruciating pain, to relieve which she resorted to the use of opium, the doses 
of wliich w^re gradually increased to 200 grains daily. " 

The influence of acrid or irritating substances is but little diminished* by 
repetition, — a remark which applies especiidly to bodies derived from the 
mineral kingdom. * 

Several aitempts have been made to account for <he effect of habit. Some ascribe it 
to an increasfid power acquired by the stomach or tissues of decomposing the medicinal 
agent h Muller ^ on the other hand, attributes a great number of the instances of 
habituation to the organ becoming saturated with the medicine, wliile it remains 
sujsceptible of other agents. But a strong objection to ibis hy])othesis is, that the 
effect of habit is observed princif)ally in the case of vegetable narcotics, and is scarcely 
perceived in the case of inorganic substances which have the most powerful alfinities for 
tlie constituents of .ithe animal tissues. The same physiologist ascribes jjart of the 
nheuomena observed in the (effects of liabit, to the excitability of the organ being deadened 
by the stimulus being too often repeated. 

e. Diseased conditions of the body. — Diseases of various kinds sometimes 
^liave a remarkable influence in modifying the effects of medicines — a fact of 
considerable importance in practice. Two of the best known instances of 
this are the diminished influence of opium in tetanus, and of mercury in fever. 

Begiu^ has endeavoured to explain the diminished influence of opium m tetanus, by 
assuming, that the stomach acquires an increase of assimilative power. But Mr. Aberuethy'* 
found thirty drachms of solid opium imdissolvcd in the stomach of a man wlio died from 
traumatic tetanus, and to whom opium was given in cnonnous doses during Hfe. More- 
over, Begiu’s liypothesis would not explain tlie diminished influence of mercury in fever. 

/. Climate. — The well-known influence of climate in modifying the struc- 
ture and functions of the animal economy, and in promoting or alleviating 
certain morbid conditions, necessarily induces us to ascribe to it a power of 
modifjdiig the effects of medicines. But it is difficult to obtain pure and 
unequivocal examples of it, in consequence of the simultaneous presence and 
influence of other powerful agents. ^ 

//. Mind. — The efibets of medicines arc very much modified by the influence 
of the mind. Hufeland® knew a lady who, having conceived a violent aversion 
€? to clysters, was thrown into convulsions by the injection of a mixture of oil 
and milk. I have kflown the most violent eflects attributed to bread pills, 
which the patients had been previously informed exercised a powerful in- 
fluence over the system. Much of the success obtained by empirical practi- 
tioners depends on the confidence whirii patients have in the medicines 
administered. 

h. Mace . — ^Differences of race have been supposed to give rise, in some 
cases, to diflerences in the action of medicines on tlie body. Thus Charvet® 
ascribes to this circumstance the different effects of opium on the Javanese 
and Malays (both belonging to the Mongolian race) as compared with those 

— 1*- — I 

^ Christisou’s Treatise on Poisons, pp. 31 and 35, 4th edit. 1845. 

• Physiology, by lialy, p, 60. 

® TraiU dfS Therapeidiqne, t. i. p. 113, Piwis, 1825. 

^ Laiit0, yd. V. yi24, p. 71. 

® Op. cU. p; 80. I 

® 2)e V Action comyaree de POjpUm,^. 50, Paris, 1826. 
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produced on Europeans, Turks, and Persians (the Caucasian race). ; 

Javanese, says Lord Macartney^, "under* the influence of an extraordinary, 
dose of opium, becoming frantic as well as desperate, not only stab the objects 
of their hate, but sally forth to attack, in like manner, every person they 
meet, till self-preservation rendei^ it necessary to destroy them/^ A similar 
ac'count is ^ven by Baynal® of the eflects of opium on the Malays. 

L Temperanmits, — Tempei^ment also modifies the influence of medicines 
on tlie system. The plilegmatic temperament is less susceptible of the 
influence of remedies than the choleric, the fangiiine, and the melancholic, 
la tlie sanguine temperament, stimulants are to be employed very cautiously ; 
in tlic nervous temperament, evacuants are to be use^'with great care. 

k. Idiosyncrasy, — ^Tlie influence of idiosyncrasy in modifying the effects 
of medicines and poisons is, in general, to increase their activity. Thus, 
some individuals are peculiarly susceptible of the action of opium, others of 
mercury, and some of alcjohol. The dust or odorous emanation of ipecacuanha, 
in certain persons, produces short and difficult respiration, like that of asthma, 
lljo late Mr. Haden^ has related a case in which two drachms and a half of 
tincture of colchicum produced death : the mother of the patient was also 
('xceedingly susceptible of the action of colchicum, even in very small doses. 
In some instances, however, the effect of idiosyncrasy is to diminish the. 
activity of the medicines. Tlius some persons are exceedingly insusceptible 
of the action of mercury. 

/. Tissue or Organ, — The nature of the part to wliich a medicine is applied 
has an important influence over the effect produced. The stomach, for 
example, is much more suscejitible of medicinal impressions than the skin. 
Opium acts more powerfully when applied to the serous than to the mucous 
tissues. Carbonic acid operates as a positive poison, when taken into the 
lungs, but as a grateful stimulant when applied to the stomach. The modifi- 
cations efiected in the action of medicines by the Mereuces of tissue or organ, 
depeiid jiartly on the relative rapidity of aosorpt^, and partly, perhaps, on 
the unequal degree of decomposition which these agent^jidergo in different 
tissues^. 

6. Theiupeutical Effects of Medicines. 

The effects prodiuced on disciiscs, by the influence of medicines, are denomi-® 
mited therapeutical. They are sometimes termed secondary^ because, in a 
gr^rdt. majority of instances, they are subordinate to those already described 
imder the name of physiological. 

Mode of PRODUcrioKi — Therapeutical effects are produced in two ways : — 

l. Sometimes medicines remove or destroy the exciting causes of dis- 
ease when these are still acting, and are material and cognizable. They do 
tins by either a dirast or indirect influence. 

a- When they act directly, they are termed by Hufeland® specijica 


^ to Chinas v6l. i. pp. 263-4, Loud. 1792. 

3 f Philosophique H Folitigue den Beua Indes, 1. 1*', p. 359, Geneve, 1780. 

Translation of Maymdids Fonmlary^ with Notes by C. T. Haden, Esq. p. 98, 
4th ejlit. Load. 1826. ^ ^ , 

‘ 8i!e (jhvistison On Poisons, 4th edit. pp.JIO-31. 

Op. supra cit, p. 78. 
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Antidptes which rendey poisons inert, and agents whfch destroy 
lirtefttmal worms or cutaneous parasites, act in this way. 

* ^ Some of them act indirectly^ as emetics given to dislodge a biliary 
loalculus, or purgatives to remove irritating matters from the aliment^ canal. 

2. In a large majority of instances, however, the causes of disease have 
iceased to act ; or, if still acting, are either not cognizable, or, if cognizable, 
not of a material nature. In all such cases we administ|j: medicines to 
alter diseased action. The agents which we employ for this purpose operate 
iritlicr directly or indirectly. 

a. They act directly when their particles come in contact with the diseased 
part, either by immediate application to it, as in the case of unguents, lotions, 
gargles, collyria, injections, and other topical agents ; or by absorption, and 
through the medium oi the circulation, as when we employ the turpentines in 
gleet and leucorrhcea. 

/3. They act indirectly when their influence is exerted directly on some 
otlier part, and ^j^ugh this indirectly on the seat of the disease. The bene- 
ficial effects of purgatives in cutaneous and cerebral diseases, of diuretics in 
dropsies, of opium in allaying spasm of the intestinal canal or in checking 
diarrhoea, and of blisters in intestinal diseases generally, are obtained in tliis 
way. 

In all these cases, we explain the therapeutic effect by assuming that a new 
kind of action is set up in the part affected, by which the previous morbid 
action is superseded \ and that the new action, or artificial disease, subsides 
when the use of the medicine is suspended or desisted from. 

Eundamkntal Methods op Cube. — According to the homcDopathists, 
there are only three possible relations between the symptoms of diseases and 
the specific efi’ects of medicines — namely, oj^position, resemblance ^ and 
heterogeneity. It follows, therefore, that there are only three imaginable 
methods of employing medicines against’ disease ; and these are denominated 
antipathic, homoeojmthic'^ and allopathic, 

1. Antipatkiq^.^--/^^^ antipathic (so called from dvr*, opposite, and vrafloc, 
a diseas^, enantiopathic, or ^lUative method, conmsts in employing 
medicines which produce effects of an opposite nature to the symptoms of tlie 
disease, and th^ axiom adopted is ^ con tr aria contrariis opponenda!^ 
Though this principle was admitteefein several ancient schools, yet it was 
^ explained and carried out at different periods in very different ways. Thus 
Hippocrates, who may be regarded as the founder of tjds doctrine, observes^ 
that all diseases whicli proceed from repletion are ciife;;by evacuation ; and 
those whicl^^ proceed from evacuation are cured by^^pT^n. And soon intho 
rest ; contraries are the remedies of contraries.^^ TheMethodists also adopted it, 
though in a different sense, when they treated the simtum by relaxing agents, 
and the laocum by .astringents. The Galenists, likewise* were antipathists, 
since they employed hot remedies to combat cold diseases, and treated ipoist 
maladies by dry remedies. 

We adopt this practice when we employ pu^atives to relieve constipation; 
depletion to counteract plethora ; cold to alleviate the effects ,of so&ls ; 
niarcotics to diminish preternatural sensibility or pain; opium to 
diarrhoea ; and astringents to combat relaxation. 

’S^tion 
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The hfemoeopathists object to antipathic remedies, on the ground that, 
though the primary effects of these agents may be opposite to the pheiiomeilm 
of a disease, the secondary effects are similar to them. " Constipation excited 
by opium (primitive effect) is followed by diarrhcea (secondary effect) ; and 
evacuations produced by purgatives (primitive effect) are succeeded by 
costiveness, which lasts several days (secondary effect) But the beneficid 
influence of npaerous antipathic remedies (<?. g, opium in diarrhoea) is too well 
estabKshed to admit of doubt. 

2. Homceopathia.’^Tkt homoeopathic (so called, from 5/ioiof, Uhe or 
mnilar, and Trddocj a disease,) method of treating diseases consists in ad- 
ministering a medicine capable of producing effects similar to the one to be 
removed, and the axiom adopted is similia similibus curantur” 

Hahnemann^s first dissertation on homoeopathy was .published in 1796, in 
Hiil'elaud^s Journal^. In 1805 appeared his Fragmenta do^mribus medi'* 
eamentoriim positivis** But the first •systematic account of this doctrine 
a])peared in 1810, , in a work entitled “ Organon dei^ationellen Heil- 
kunde!^ 

The following, says Hahnemann, are examples of homoeopathic cures 
performed unintentionally by physicians of the old school of medicine : — • 

The author of the fifth book, attributed to Hippocrates, speaks 

of a patient attacked by the most violent cholera, and who was cured solely 
by white hellebore ; which according to the observations of Forestus, Le- 
dclius, Eeimann, and many others, produces of itself a kind of cholera. 
The English sweating sickness of 1415, which was so fatal that it killed 99 
out of 100 affected with it, could only be cured by the use of sudorifics. 
Dysentery is sometimes cured by purgatives. Tobacco, which causes giddi- 
ness, nausea, &c., has been found to relieve these affections. Colchicum 
cures dropsy, because it diminishes the secretion of mine, and causes asthma 
in consequence of exciting dyspnoea. Jalap creates gripes ; therefore it allays 
the gripes, which are so frequent in young cliildreii. Senna occasions colic ; 
therefore it cures this disease. Ipecacuanha is effectual ki dysentery and 
asthma, because 4t possesses the power ilf exciting hemorrhage and asthma. 
13(jlladonna produces difficult respiration, burning thirst, a sense of choking, 
together with a horror of liquids when brought near the ipatient ; a flushed 
countenance, eyes fixed and sparkling, %nd an eager desire to snap at the by- 
standers ; in shoii, a perfect image of that sort of hydrophobia which Sir* 
Theodore de Mayerhe, Mtinch, Bucliholz, and Neimicke, assert they liav(i 
completely cured by ifee use of this plant. When, indeed, belladonna fails to 
cure canine madneils^ it i» attributable, according to Hahnemann, either to the 
remedy liaving been in top large doses, or to some variation in the 
l^ymptoms of the partici^ ease^which required a different specific— perham 
hyoscyamus, or stramonium. Drs. Hartlaub and Trinks have subsequently 
fwrled another liomoadpathic remedy for hydrophobia — namely, cantharides. 
iJpium cures lethargy and stupor, by converting it into a natural sleep. The 
same substance is a cure for i&nstipatyh. Vaccination is a protection from 
sraall-pox, on homoeopathic principles. The best application to frost-bitten 
parts is cold, either by the use of some freezing mixture, or by rubbing the 

IlabnemaTiu* Idxt 

See the Fif-pfAca hi iks TransfAtum of the “ OfQiMionf* 
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part with snow. In burns or scalds the best means of relief are the expoitire 
of the part to heat^ or the application of heated spirit of wine or oil of 
turpentine. 

Hahnemann thinks that it is of little importance to endeavour to elucidate, 
in a scientific manner, how the homceopatliic remedy efiects a cure; but he 
offers the following as a j)robal)le explanation. The medicine sets up, in the 
suffering part of the organism, an artificial but somewhat stronger disease, 
which, on account of its great similarity and preponderating influence, takes 
the place of the former ; and the organism from that time forth is affected 
only by the artificial complaint. This, from the minute dose of the mcdicmic 
used, sooti subsides, and^ leaves the patient altogether free from disease ; tliat 
is to say, permanently cured. As the secondary effects of medicines are always 
fiijurious, it is very necessary to use no larger doses than are absolutely reejui- 
site, more especially as the effects do not decrease in proportion to the dimi- 
nution of the dose. Thus eight diiops of a medicinal tincture do not ])roduco 
four times the effects of two drops, but only twice : hence he uses exceedingly 
small doses of medicines. Proceeding gradually in his reductions, he has 
brought his doses down to an exiguity before unheard of, and seemingly in- 
credible. The millionth part of a grain of many substances is an ordinary 
dose; but the reduction proceeds to a billiontli, a trillionth, nay, to the 
decillionth of a grain, and the whole materia medica may be carried in the 
waistcoat-pocket ! 

The following is the method of obtaining these small doses : — Suppose tlie 
substance to be a solid ; reduce it to powder, and mix one grain of it with 
ninety-nine grains of sugar of milk : this constitutes the jint attenuation. 
To obtain the second attenuation , mix one grain of the first attenuation with 
a hundred grains of sugar of milk. The third altenuaiion is procured by 
mixing one grain of the second attenuation with ninety-nine grains of sugar 
of milk. In tliis way he proceeds until he arrives at the thirtieth attenua- 
tion. Water is the diluent for liquid medicines. The following table shows 
the strength of the different attenuations, with the signs he employs to dis- 
tinguish them : — 


Attenuations. Parts of a Gram. 

1. First Ouc-hundredth. 

2. Second One-thousiuidlh. 

I. Third Oiie-inillioiilh. ^ 

II, Si^th Ojic-billionth. 

TlX. Ninth Orie-trillioiith. 

41. Twelfth One-quadrillioiith. 


Attmifations. Parts of a Grain. 

V. Fifteenth One-quintillionih. 

VI. Eighteenth Oue-sextilliouth. 

VII. Twenty-first Onc-sc])tillioiith. 

VI IT. Twenty-fourth One-octillioiith. 

IX. Tvventy-scmilh .... One-noiii!lionth. 
X, Thirteenth Ojie-deciiliouth. 


Hefeu? tabular view of the doses of some substances employed by the 

hornmopatfcists : — 

> Charcoal, one or two decilliontlis of a grain. ■ 

\ Cliamoniile, two quadrillioiitlis of a grain. 

SNutiiKig, two mil iontlis of a gniin. 

Tartar emetic, Iavo billiontlus of a grain. 

Opiliin, two docilliojiths of a drop of a sinritiioiis solution. 

Arsenious acid, one or two (kicilliontlis of a grain. 

Ipecact)ianha, two or tlir^c millionths of a grain. 


These doses are givert ju pills {f/lohuli)^ eaclitabout the size of a poppy-seed 
Hahnemann gravely assorts, that the length of time a powder is rubbcjd, or 
the number of shakes we give to a mixtiji'e, influences the effect on Uie body. 
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Rubbing or shaking is so energetic in developing the inherent virtues of 
mcdiciiics; that latterly, says Hahnemann, have been forced, by experience, 
to reduce the number of shakes to two, of which I formerly prescribed ten to 
each dilution In mixing a powder with sugar, the exact period' we are to 
rub is, therefore, laid down ; and in dissolving a solid in water, we are told to 
move the ]>liial circa axin mam,* and at each attenuation to shake it 
twice — his, hrachio quidem his moto, eoveute'^y 

The i)rincipal facts to be urged against this doctrine may be reduced to 
four heuds : — 

1st. Soaio of our best and most certain medicines cannot be regarded as homoDOpathio : 
l.fius substances wliicb destroy the itch-insect (Acams Scabiei), and thereby cure the itch, 
unj inoapabk^ of producing this malady. Andrai took qiiina in the requisite quantity, but 
\vii])()iit ucup.iii*iiig intennittent fever;, yet no person can doubt the fact of the great 
l)t'ii(^lit frociiujuily derived from the employment of this agent in ague ; the paroxysms 
and ibe patient sotmis cured. “But,” says Hahnemann, “are the poor patients 
ri ally cured iu these cases All that can be ^iaid is, that tliey seem to Dc so ; but it 
would apiicar, according to tliis honmeopathist, that patients do not know when they are 
w(;!l. We arc also told, that whenever an intermittent rescndilos the effects of cinchona, 
tluni, and not till tlicn, can we expect a cure. I am afraid, if this wore true, veiy few 
agues couhl be eun^d. 

' :idly. In manv cases homooopatbic remedies would only increase the original disease ; 
aiul wc can readily imagine the ill effects which would arise from tlio cxliibition of mids 
ill gastritis, or of cautharides in acute inflammation of the bladder, or of naercui*y in 
salivation. 

3dly. The doses in wliicli Ihcse agtrnts arc exhibited arc so exceedingly small, tliat it 
is difficult to believe they can produce any effect on the system and we may infer 
i luit the supposed homoeopathic cures arc referable to a natunil and spontaneous cure, 
aided, iu many cases, by a strict attention to diet and regimen. What effect can be ex- 
pe-ett'd from a decillionth part of a drop of laudanum, or a millionth of a grain of charcoal? 
llalmeiuanu says, it is foolish to doubt the possibility of that which really occurs ; and 
adds, that the sceydics do not consider the rubbing and shaking bestowed upon the 
hom(eo))athic preparation, by which it acquires a \vonderful development of power ! 

4tidy. Homceopathy has been fairly put to the test of exporiineiit by some of the mem- 
bers ()1 the Amdmie de Mmkclm, and the result Wiis a failure. Audral tried it on 130 
or i'JO patients, iu the presence of the liomocopathists themselves, adopting every requisite 
care and precaution, yet in not one instance was he succossfulb 

3, Allopathia, — The allopathic (so called from aXXoc, another, and 
a disease,) qx heteropat hie method consists in the employment of 
iiiedicines which give rise to phenomena^together different or foreign (neither 
similar nor exactly opposite) to those of the disease. 

Under tliis head is included that mode of cure eflected by what is called 
antapmism or counter-irritation ; that is, the production of an artificial or 
secondary disease in order to relieve another or primary one. It is a method 
treatment derived from observation of the influence wliich maladies 


I Oi'fjauon. • 

* Six; Dr. (iniu’s Fharmacopma llomoeopathica, 

Tht stateriiciits of tlic hbuuBopathiats with regard to the effects of medicines arc truly absurd 
'Uul ridiculous. In tlie French edition of Ilahuemann’s TMateria Mcdiea, no less than forty-five 
‘>uavo pag(?s arc devoted to the statement of 7^0 symptoms yirodiiced by the oiic-milliorith of a grain 
<> vegetable charcoal, and of 19,0 symptoms caused by the like qmiritity of animal charcoal. Among 
ic luauy effects ascribed to these agents wc find “itching of the internal angle of the left eye,” 
lUdimg in a wart on the finger,” “#ep*ignauce for butter,” “ obstruction of the left nostril for an 
oWen appetite by eating,” &c. &c. Many the observations arc filthy and 

See Medical GaMe, vol. xv. p., 9^3. 
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mutually exert over each other. For example, it has been frequently noticed, 
that if a diarrhoea come on during the progress of some internal diseases, the 
latter are often ameliorated, or j)erliaps rapidly disappear, apparently in conse- 
quence of the secondary affection. The result of observations of this kind 
would naturally be the employment of alvine evacuants in other analogous 
cases where diarrhoea did not spontaneously take place : and tliis practice is 
frequently attended with beneficial results. The appearance of a cutaneous 
eruption is sometimes the signal for the disap])caraiice of an internal afiection ; 
and tnae versa, the disappearance of a cutaneous disease is sometimes 
followed by disorder of internal organs. . Here we have another remedy 
suggested, namely, the . production of an artificial disease of the skin, as by 
blisters, by an ointment containing emetic tartar, or by other irritating api)li- 
catioiis, — a suggestion, the advautage of which experience has frequently 
verified. I might bring forward numerous otiier examples to prove the fact 
(which, however, is so well known as to recpiiro little proof), that morbid 
action in one part will often cease in consequence of a morbid action taking 
place in another. Diseases, then, appear to have what Dr. Pring^ calls a 
(umUive relation with resj)ect to each other ; and we shall find that the 
greater part of our most valuable and certain remedies oj)erate on the principle 
of antagonism or counter-irritation ; that is, tiny produce a secondary disease 
which is related to the primary one. Dr. Parry ^ calls this the cure of 
diseases hy conversion.*’ 

Mr. Hvmtcr says, he has seen hiibo cured hy an cTnctic. Now, it is very improbable 
iliat the benefit arose from the lue^re evacuation of tlic contents of the stomach. Thij 
only plausible explanation t-o be offered, is, tliai the (Miud ie sets up a now action in the 
system, whieli was incoinpatibhj with that goinj^ on in tlic groin. If this notion be cor- 
rect, emetics act as counter-irritant^ The efficacy of ]mrgatives, in afftictions of the head, 
is best accounted for by supj)Osing that they o})erai(‘ on ( he pnnciple of counter-irritation. 
Blisicis, caut eries, issues, moxa, and other r(Muedi(;s ol’ this kind, are gtmcrally admitted 
to have a similar mode of operation. Even tlic efficacy of blood-letting, in inffummatory 
affections, is better explained by assuming that this agent inducers some new action, incom- 
patible with the morbid action, than that it is m(‘.rely a, debiiitiint. Th(‘, iinmcdiato effect 
sometimes produced on disease, by tiiis remedy, is so rtmiarkable as hartlly to admit of 
the supposition of its acting as a mere wi^akcning agent. One full blood-letting will 
sometimes put an immediate slop to opbihalmia ; and I have seen, even while the blood 
w'as flowing, the vasciilanty of the eye diminish, and from that time the disease pro- 
gressively declined. 'When to tJiis fact wc add, tliat th(! same discjasii is often sueccss- 
t fully treated by otlier different, and even opposite remedies, such as mercury aiul stimu- 
lant applications, we And a difficulty in explaining their beneficial agency, except by 
supposing that they influence disease by some relation common to all of them. This view 
of the counter-irritant oiicration of blood-letting is supported by Dr. Clutterbuck’*, Dr, 
Priug^, and others. 

B evulsion and derivation are both cases of counter-irritation : in the first, 
the artificifil or secondary disease is produced in a part remote from the seat 
of the primary affection ; in the latter, the artificial dkease is set up in the 
neighbourhood of the primary malady. For example, leeclies or blistiSrs 
applied to the feet m apoplexy are cjilled revulsives ; but the same apjdications 
to the head, in the same disease, vwould be termed derivatives. There is, 

* An Ejrjpositfm of the FiitmoJes of Palholoffp, p. 352,' (?/ seq. Loud. 1823. 

* Pif'mmts of Faihotoff ff Thet'apmtire, ^ edit. 1 825 . 

^ Lectmes on the Theonj and iVrfcYiC/? Published hi the Lancet . vol. x. 1826. 

^ Oj). cii. pp. 4C5-8. 
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however, no real distinction between them, their operation being similar; for 
revnlsioTi is only derivation at a distant part. 

Topical applications are frequently counter-irritants. Thus, stimulant 
washes, applied to the eye, sometimes cure ophthalmia. They operate, ap])a- 
rently, by altering the morbid action, and substituting a milder and more 
easily cured disease for the one previously existing. 

Using the term counter-irritation in its most extended sense, we see our 
list ot* agents producing this effect is a most extensive one. It comprehends 
(nietics," purgatives, diffusible stimulants, mercury, blisters, cauteries, issues, 
setoiis, moxa,, blood-letting (including arteriotomy, venesection, cupping, and 
iceclics), irritating lavements, frictions, sinapisms, rubefacients, the hot and 
cold baths, and even mental impressions. That is, all these agents excite 
some action in the system which has a relation (oftentimes beneficial; with 
the morbid a(ition : to use i)r. Parr/s words, these agents cure diseases by 

The most unsatisfactory part of the subject is, the theory or hypothesis 
of tlie manner in which the mutual relations of diseased actions are effected. 
Dr. Parry presumes that most diseases consist in local detenni nations of blood, 
aud that it is a law of the human constitution that excessive morbid determi- 
nation to two different ])arts sha.ll not exist in the same pcirsoii at the same 
time. Neither of these assumptions, however, is quite correct ; but, if both 
were true, they still leave untouched flic question, how determination of blood 
to one organ is cured by producing a determination to another. To account 
for it, some assume that the system can })rodace only a certain quantity of 
nervous energy, and that as, in every disease, there is an undue or preternatural 
distribution of nervous energy, so the production of an artificial disease in one 
f)art must, by consuming the nervous energy, diminish the disease in another. 
But. the whole hypothesis’ is grounded on assumptions jierfectly gratuitous and 
ineapnble of proof. As Dr. Pring justly observes, were this hypothesis true, 
it would lead us to em})loy, not hleeding, purgatives, blisters, and all indirect 
rem(‘(lies in hepatitis or consumption, but the exercise of the treadmill for a 
ff'w hours ; so that a patient, labouring under phrenitis or pneumonia, should 
hv nifide to walk fifteen or twenty miles a day, by which, it would be pre- 
sumed, so much nervous energy would lie consumed in the arms and legs, 
thaf. ihere could not possibly be any preponderance or excess in any other seat. 

Discarding all hypotheses, we must, for the present, be content with the 
knowledge of the fact, that one disease, whether artificially or spontaneously 
gcncrat(Ml, will often, but not invariably, supersede another of a different kind^ 

/y. The anlagonimH of determinations of blood and of the secretions have been before 
refen-ed to^. MuUer*'’ states that the antagonisin of the secretions is subject to the foUow- 
aig laws : — 

, } . The increase of a secretion in a tissue, a, vrhich is less irritable than the organ, b, 
of producinj? a diminution in tlic sccrcdion of the latter *, hence, for example, 
artincially excited secretions from the skin, as by a blister, in the^neighbonrliood of the 


For further itiformation on this subject, consult Hunter’s Trealise on th^ Bloody Tnflmnination, 
Crtm>fihof. irounds, Loud. 17^4; Diet, des Sciences Medicale,% art, Revuhion, by MM. Pincl 
de MMecine, art. Berimtify by Guerseut; J. C. Sabatier, Les Lois de la 
cmmotiy etudi^es sons le Ra^m't Rh^siologiqne et ThScapeiUlquey Paris, 1832. 

Blewenk of Rhymhyy, by Baly, vol. i. p. 473-4. 
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eye, in tnfliiiitmatm of the latter organ, are of no service, because the eye is a more 
ir^iiM©,3^ th^ 

3, increased secretion in a certain tissue, a, cannot be diminished by exciting the 
satoO secretion in another part of the same tissue, a; on the contrary, sucli a procedure 
would rather increase the secretion from all parts of the tissue than diminish it, because 
the relation which exists between the different parts of one and the same tissue is that of 
sym^mthy, not of antagonism. Hence, a discharge from the generative or urinary organs 
cannot be arrested by an artificially excited diarrhoea. 

A On the contrary, the secretions of tissues wliich do not bclojig to the same class of 
structures, often antagonize each other. Tims, increase of the cutaneous secretion 
frequently induces diminution of the secretion of tin? kidneys : in summer, the cutaneous 
exhalation is more abundant, and the uiinary secretion uroporl ionally scanty ; in winter, 
the reverse is the case. Effusion of watery iluids into tiic cellular membrane and serous 
cavities is attended with dryness of the skm, and dimmiition of the urinary secretion, tlic 

S 'ity of which is observed to inenjase in the same proportion as dro])sical cfrusioiis 
ish. Suppression of the exhalation of the skin by cold, gives rise to mucous 
discharges from the intestinal and pulmonary mucous memliranes. 

4. It is only towards the tcnniiiaiiifn of con.sumi)(ivc diseases tliat tliis relation of 
antagonism between the secretion ceases to exist ; when, in consequence of tlic relaxc'd 
state of the tissues, all are at leng1/b increased in quantity ; in the colliquative si ait; t hat 
precedes death in phthisical patients, colliquative diarrlioea, ])rofuse sweating, and dropsical 
effusions, take place simultaneously. 

6. When one tissue is excited to increased action, by an impression made upon 
another, either the secretion of the two must have been in some respects similar, as iu the 
case of the skin and kidneys, both of wliicli have the office of excreting water from the 
blood 5 or the organ thus excited must have had a pnulisposilion to morbid action, which 
is the rational explanation for the circumstance, that the impression of cold jiroduees in 
one person an affciction of tlie mucous membrane of tlic lungs ; in another, a disordered 
secretion of mucus in the intcstiiiul canal 

6. Pahto to which Medicines aiie applied. 

Medicines are applied to the skin ; to mucous or serous membranes ; to 
wounds, ulcers, or abscessess ; or they are injected into the veins. 

1. Aj)plicatio/i<s to the Skin. 

Medicinal applications are frequently made to the skin in order to produce 
local efiects, as iu the case of blisters, cataplasms, ’fomentations, lotions, 
embrocations, &c. ; and occasionally to aflect remote parts of the system, as 
when we use mercury. Most, if not all, medicines which influence distant 
ergsms by application to the skin, do so in consequence of their absorption ; 
aad, as the cuticle ofiers a mechanical impediment to this process, we gene- 
rally either remove it or make use of friction. 

There are three methods of applying medicines to the skin; namely, the 
.enepidermiCyikit iatraleptic^ and the endermic. 

1. The Enbpidermic Method consists in the application of medicines to 
the skin, unassisted by friction; as when we empjpy plasters, blisters, 
poultices, lotions, fomentations, baths, &c. 

2. The Iatraleptic Method (wliich has been so called from larpcvw, 
/ cure ox heal^ and / anoin^f consists in the application of medicines 

to the skin, aided by friction. It has been termed the epidermic method-^ 
sometimes anatripsologia (from avarpifiu^ I ruh in^ and X<5yoc, (t ducourse), 
and also esptmic fnedicine. It was employed by Hippocrates, ani other old 
writers ; but fell into disfise, until atte^ion was again dtawn to it by Brera, 
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Cliiareiiti^ Chrestiem^ and others. Among the substances which have been 
emjdoyed in this way are camphor, digitdis, squills, cantharides, disulphate 
of (juina, veratria, colocynth, rliubarb, opium, belladonna, mercury, chloride 
of gold, &c. 

The mode of employing medicinal agents, according to the iatndeptic 
method, is the following : the substance to be applied being reduced to the 
iijK'st possible state of division, is to be dissolved or suspended in some 
appropriate liquid, and in this state rubbed into the skin. The dose is 
always considerably larger than for the stomach — generally two or three, often 
as much as ten, and, in some cases, even twenty times the ordinary dose : 
but no absolute rule on this liead can be laid down. , The liquids employed 
to dissolve or suspend the medicine may be water, spirit, or oily or fatty 
latraleptic writers, however, prefer the gastric juice, or saliva, or 
(‘V(‘n biie ; but 1 am not acquainted witli any just grounds for this preference. 
( -ollanl d(^ Martignv^ concludes from his o\*periments, that the palms of tlie 
hands, solos of the feet, neighbourhood of the joints, the chest, the back, and 
t,li(‘ iniu*r part s of the limbs, are to be preferred for the application of medicines. 

The objoctioiivS to t his mode of employing medicines are the uncertainty of 
results; the time required to affect the system ; the frequently unpleasant 
imture of tlui process (as when mercurial inunctions are employed) ; and the 
local irritation sometimes ])roduml by the friction. Notwithstanding these, 
however, it may be. resorted to occasionally with advantage ; as where the 
patient cannot or will not swallow, or wlicre the alimentary canal is either very 
irritable or insensible to the action of medicines. 

;3. The JiNnEiiwio, or Emplastko-endermio Method, consists in the 
aj)])Jieati()ii of medicinal agents to the denuded dermis. For its introduction 
into prioetice wc arc indebted to MM. Lcmbert and Lesieur^. 

The denudation of the dermis is usually effected by a blistering plaster. 
When 11 10 cuticle is elevated, an opening is to be made into it, in order to 
allow tlie serum to escape. The medicine is then applied to the dermis, 
either with or without removing the cuti(de. At the first dressing, the trans- 
pari'tii; pellicle formed by the dermis is to be carefully removed, as it very 
much iui])(des absorption. The medicine is applied to the denuded surface, 
eitln'T ill its pure state, in the form of an impalpable powder — or if too 
irritating, it is to be incorporated with gelatine, lard, or cerate. Should any 
civcuiustances arise to lead us to fear that the quantity of the medicine applied 
has been too large, the mode of proceeding is the following : — Cleanse the 
snriace inmiediatcly ; make compression (as by a cupping-glass) around the 
denuded jiart, in order to prevent absorption, and apply any substance that 
'vill neutralize the effect of the medicine. Thus, Lernbert has found, that 
t wo grains of the acetate of morj^hia will destroy the tetanic symptoms caused 
hy the application of ^two grains of strychnia. Musk and camphor are said 
to counteract the narcotism of morplua^. 

Instead of a blistering plaster, Trousseau recommends a vesicating ointment, 
composed of equal parts of a strong sqjution of ammonia and lard. Two 

J pe la MUiwrla latralepHque, Paris, Ifell. 

^ MSdec. et 4e CUmrg. paiiq. art. lairelegtiie . 

^ mm. .ufT la Mdermigvii^ par A, Lembert. t 

Aarejiacn, BuMl de 1S86 — Eeviewed in the BriUand Foreign 

Review, fw April 1838, p. 842. ^ 
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applications, of five . minutes each, are sufficient to raise the cuticle. Boiling 
water, which has been employed by some persons, is uncertain, painful, and 
dangefrpus : it" may cause mortification of the dermis, and thus stop absorption. 

The advantages of the enderrnic method are, that substances are not sub- 
mitted to the influence of the digestive process, and their pure effects can be 
better ascertained ; — their operation is in general very quick, and* in some 
cases more rapid than when they are applied to the stomach. If the gastric 
membrane be inflamed, or if the patient cannot (or will not) swallow, more 
especially if the case be urgent, tliis is an admirable method of putting the 
system under the influence of a medicine. 

The disadvantages of^tlie enderrnic method are, the pain sometimes expe- 
rienced by the application of mechcinal agents to a denuded surface — some 
even may occasion mortification of the part ; the possibility of the skin beiiig 
permanently marked; lastly, some substances have no eftect when used 
endermically. « 

The substances which have been used by this method are morphia and its 
acetate, hydrochlorate, and sulphate, in doses of from a quarter of a grain to 
two grains ; strychnia, from a cpiarter of a grain to a grain ; aconitina, one- 
sixteenth to one-eighth of a grain ; extract of belladonna, three or four grains ; 
disulphate of quina, two to six grains ; musk, six or eight grains ; tincture of 
assafmtida, ten minims. Many other agents have also been employed ender- 
mie.idly : as digitalis, extract of squills, aloes, salfron, bichloride of mercury, 
emetic tartar, &c.^ 

Method by Inocidation . — In connection with the enderrnic method may be mentioned 
another moac of emplo; 5 jing medicines ; namely, the mfdhod by inoculation proposed by 
M. Lasargue de St. Emilion-. In this way morphia has been employed to relieve topical 
pain. It is introduced in the pari in pain by the ])oint of a lancet. ' In a few minutes a 
pimple and an erythematons blusli are produced. 

2. Applications to the Mucous Memhranes, 

We have^ two mucous membranes, to the different parts of each of which 
we apply medicines : (jastr<)-pulmonarii mcuihrancy the second 
the urino-genital, 

1. OaMro-piflnwfiary Membrane. 

a. Ocular mucous membrane (coujuiic- <1. Eustachian mennbrane. 

tiva). e. Aeriaii or tnichco-bronchial membrane. 

b. Nasal or pituitary incml)ranc. f. Gastro-iiitestinal membrane. 

c. Bucco-guttural membrane. y. Kecto-colic membmne. 

2. Urino-genifal Mefubrane, 

a, Uretliro-vcsical membrane. I b, Vagino-uterinc membrane. 

1. QastrO'PULMONAJIY membrane : a. Ocular mucous membrane or 
conjunctiva , — Medicines are applied to the conjunctiva,, to excite local effects 
only, though we might emjiloy this part for other purposes, since remote 
organs may be affected by it. The term collyriuni, {KbWvpiov) formerly 
^ 

^ For further information on the enderrnic method, consuUt, besides Lembert’s Essay before quoted, 
the article Endermique MSthode^ by Bouillaud, in the Di.ct. de Medec, et Chimrg, pratiques ; also 
some articles, by Dr. Bureaud Riofrey, in the Coni'mental and British Medical JlevieWt vol. i. pp. 66, 
831, and 885 ; and Richter, in I^ond. Med. Gas. Nov. 10, ] 838. 

® See the Continental and British Beviev), vol. i. pp. 41 and 388 ; and Lancet^ for 1836-37i vol. i. 

p. 826. * 
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employed to indicate solid substances applied to the eyes, now usually means 
liquid washes for the eyes, and is equivalent to eyewater, 

h, Namlox pituitary membrane, — ^We seldom apply medicines , fo thq 
pituitary membrane except in affections of the nose or adjacent parts. 
Sometimes they are employed to irritate and excite a discharge ; they are then 
called errhines ; but when used to produce sneezing, as when foreign bodies 
are in the nasal cavities, they are termed sternutatorieft or ptarmics, 
e, Bucco-yutiural mucous nembrane, — Medicines are very rarely applied 
to the mouth and throaty except for local purposes. It, however, has been 
proposed to excite salivation by rubbing calomel into the gum^. Solids used 
in the mouth arc termed lozenyes {trochischi) or masticatories^ according 
as they are allowed to dissolve slowly or are masticated ; liquids are ctilled 
colluioria or yaryarismata. Powders arc introduced by ins\ifflation. 

d, Eustachian membrane. — Aurists now and then apply washes to the 
Vjustachian tubes in local affections ; but the occasions for this practice are 
rare, and the operation difficult, except in practised hands. 

e. Aerial or traeheo-hronrhial membrane. — Accidental observation, as 
well as experiment, has shewn that medicines produce very powerful effects on 
the membrane lining the trachea and bronchial tubes. Applications to 
those parts are in general made use of for local purposes, as in asthma, chronic 
bronchitis, phthisis, &c., though occasionally to aflect the brain, the blood, 
the heart, &c. Dr. Myddleton^ advocated tlie iulralation of substances (as 
cinchona, su]j)]iate of iron, myrrh, &c.) reduced to an impalpable powder in 
pulmonary diseases. The fumes {suf/Uus) of tar, balsam, resins, and other 
burning bodies, have' also been employed in these cases 2. 

Tlie inhalation of aqueous vapour {haliius), cither aloTie or with other 
substances, is otteiitimes useful in various affections of the lungs and of the 
throat, kv,. Tlie upparatus generally used for tin's purpose is Dr. Mudge^s 
inhaler, or it may be that proposed by Dr. Gairdiier*. In the absence of 
these, a teapot, or basin witli an inverted funnel, is often enqdoyed ; but in 
many asthmatic cases the dilliculty of breathing is so great, that the patient 
cannot close the mouili around the tube,' especially if the latter be small, 
u'iihoiit exciting a sense of impending sulibcatioii. In such instances I have 
found the only easy and practical method of enabling the patient to inhale, is 
by holding the mouth over hot water contained in a basin or teacup. Various 
luucoiic and emollient herbs are sometimes added to the water, but 1 suspect 
without contributing in aihy way to its efficacy. (The methods of inhaling 
oxygen, chlorine, and nitrous oxide gases, and the vapours of sulphuric ether, 
iodine, bromine, &c. will be described hereafter). 

.A Oastrodntestinal membrane, — We employ both exiremitics of the 
alimentary canal for the exhibition of medicines; the upper, however, 
more' frequently than the lower. This mod» of employing medicines is called 
w method by iuyestion. Of all parts of the body, the gastro-intestinal 
surface is the most useful for tire application of medicines. This arises from 
he gieat susceptibility, the active absorbing power, and the numerous rela- 
10ns which the stomach has with almost every part of the body. lii many 


2 Bhiertaiion illustrative of a new System of Pu^nonary Pathology y Bath, 1825. 

s y ? ttioae of inhaling tar vapour will be described hereafter (see Pix liq^uida), 

*e>mhurgk Mpdioal and Surmcal Journal , vdl, xix. 

voui. 
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cases remote effects are more easily produced by this than by any other organ, 
as in the (;ase of diffusible stimulants. Medicines which act by absorption 
are more energetic when applied to the serous membranes, the bronchial 
membrane, the cellular tissue, &c. In some cases it is not only possible, but 
probable, that the stomach may either partially or wholly digest a medicine. 

{f. Recto-colic Sometimes, though less frequently than the 

stomach, the rectum is employed for the application of medicines. It has 
been asserted tlmt ihe general susceptibility of tlie rectum is only one-fifth of 
that of the stomach, and that medicines take live times as long to operate by 
the former as by the latter : hence it has been said that both the dose, and 
the interval between thq doses, should be five times as great as when applied 
to the stomach. But this assertion is far from being universally correct, 
though it may be so occasionally. Orfila asserts that those agents which 
opc^rate by absorption, as opium and tobacco, are more active by the rectum 
tlmn by the stomach ; and he jussigns as a reason the greater venous ab- 
sor])tion of the rectum, and its less digestive ]:)ower. But this statement is 
in direct opposition to the experience of almost every practitioner. Wlienevei* 
I have had occasion to employ opium by way of enema, I always exhibit 
twice or three times the ordinary dose, without exciting any remarkable effect.s. 
Dr. Christison states that he has given two measured draeluns of laudanum by 
injection, without producing more than usual somnolency ; a quantity which, 
if Oifjla’s statement were correct, would probably prove latal. 

Wc ap])]y medicines to the rectum, sometimes with the view of alleviating 
disease of this or of neighbouring organs (as of the uterus, bladder, prostate 
gland, &c.) ; at other times in order to irritate the rectum, and, on the 
princi])le of counter-irritation, to relieve distant parts (as the head) ; some- 
times to produce alvine evacuations, or to dissolve hardened faeces ; occa- 
sionally, also, when wc arc fuccluded from applying our remedies to tlic 
stomach, on account of their unpleasant taste and smell, the inability or 
indis])osition of the patient to swallow, or the irritability of the stomach; 
and, lastly, in order to destroy the small thread- worm {Ascuris vermietdaris). 

When the substances applied to the rectum are solid, wc name them 
mppodtoricH (Huppoaitoria, from auppono^ to put under) ; but when of a 
fiuid nature, tliey arc termed clysterH, lavements, or enemata. 

Eormerly suppositories were conical, or cjdindricid, like a candle, and of 
variable si/e, — sometimes one or two inches long. They are now usually made 
globular, and of small size. They are emidoyed to evacuate the bowels ; to irri- 
tate the rectum, and thereby to relieve afiections of distant organs; but more 
commonly to act as local agents in affections of the rectum, bladder, uterus, pros- 
tate gland, ui'ethra, &c. A mixture of opium and soap is frequently employed 
with advantage, to prevent tlie ])ain of priapism during the night, in gonorrhoea^ 
Clysters or lavements require to be considered under severS points of 
view : ^rst, in reference to the material of which they are made, and which 
niu|;^^ vary(with the object for which these remedies are employed ; secondly, 
with re!^ quantity of liquijl used, and v^hich will depend on the age 

of the The average cjuantity for an adult is about twelve or sixteen 

ouucesPid I believe that it is rarely proper to use more than this. I 
am practice of introducing sevcjral pints of fluid into the large 

iiitestil the view^ of exciting alvine evacuations, is bad. In the first 

remarks on SupjmsitorieB, Dr, o/borae, London Medical Gazette, March 6, iSiO. 
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place it often provokes the contraction of the gut, by which the iiyection is 
immediately returned ; and, secondly, repeated distension diminishes the 
susceptibility of the part, so that the ordinary accumulation of fecal matter 
no longer acts as a sufficient stimulus. Mr. Salmon' has related a case of 
this kind, wdicre the patient had nearly lost all power of relieving tlie bowels, 
except by enemata or purgatives, and had produced dilatation of the. rectum, 
in consequence of having been in the habit of introducing into the intestine 
two quarts of gruel twice every day, A newly-born infant requires about one 
Ihiidouricc ; a child of one to five years, from three to four ounces ; and a 
youth from ten to fifteen, from six to eight fiuidounces. Thirdly^ the 
impulse with which the fluid ought to be throwq up, deserves attention. 
If too much force be used, the sudden dilatation of the gut may bring on ' 
v'^pasmodic action of its lower part, by which the clyster will be returned. 
Fourthly y the instruments by which the injection is eflected, re(jnire notice. 

common pipe and bladder are too «well known to rerpiire description. 

I am inclined to think that the most convenient, safe, and useful apparatus, 
is t]i« clastic bottle and tube. Any quantity of liquid, howT.ver smtill, may 
be thrown up with the greatest ease, and without any danger of the impulsti 
hoiiig too great. Its application is exceedingly convenient ; a lusty person, 
l)y placing one foot on a stool or chair, may easily apply it without assistance ; 
mid its price is very moderate. Another form of enema apparatus is a narrow 
water-proof tube, holding about a pint of liquid, about four foot long, narrower 
at one end, which is furnislied with a common injecting j)ipe, and about two 
and a half inches in diameter at the other. The lluid being placed in the tube, 
the |)i])e is introduced into the rectum, and the apparatus held in a perpendicular 
direction, by whicli tlie fluid is propelled into the gut by its own gravity. 

Gaseous matters have been sometimes thrown into the rectum. Thus the 
injection of common air lias been pro])()sed in ilcus^; tobacco-smoke has been 
employed in hernia ; and carbonic acid gas in ulceration of the rectum. 

2. UiUNO-UENiTAL MEMBRANE, fi. V rethro-vdslcal nwmhrane, — Ap- 
])lications to the urethra arc made only for local purposes ; either in a solid 
iorm, as caustic or medicfitcd bougies, or tn that of a liijuid, as an injection : 
the latter is easily ap])lied by a common syringe. 

Injections arc sometimes thrown into the bladdery but always for local 
purposes. The operation is easily performed by attuchin" a catheter to an 
elastic bottle. 

b- Vnyino-uterlne memhrane, — Medicines are applied to the vayiua 
and to produce local efiects only. Thus injixitions arc made to relieve 

yaginul discharges, to excite tlie catamenia, &c. They arc usually liquids, but 
m a case related to me by my friend. Dr. Clutterbuck, carbonic acid gas was 
successfully employed to relieve an irritable uterus. 

3. Ajjj) Heat ions to the Serom Membranes. 

a. Tunica vayinalis. — Irritating injections, such as wdne and water, 
solutions of metallic salts, &c. are thrown into the cavity of the serous mem- 
brane of the testicle in hydrocele, in-order to excite inflammation and the 
^subsequent adhesion of the sides of the sac. 

Peritoneum.— have also been ma(Je into the peritoneal sac in 

^ — ^ ^ ^ — 

J Tractical JUssm/ on JProta^svs of the llectnmt p. ^4, Loud. 1831. 

MUinhur^k md Joumoh vol. xvi. 
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ascites, itid in some cases with success^. The practice, however, is very 
dangerous. Mr. Cooper® has seem two fatal cases of it. 

4. Applications' to Ulcertt, Wounds, and Abscesses, 

These are employed principally to excite local effects, and sometimes, 
though rarely, to produce a constitutional affection. Thus it has been proposed 
to apply corrosive sublimate to wounds, with the view of causing salivation. 

5. Injection of Medicines into the Feins, 

(Cliinirgia infusoria ; Ars clysmatica nova ; Infusion of medicines.) 

This history of this operation is inseparably coiincctcd with that of trans^ 
fusion. The first experiments on infusion arc said to have been performed 
in Germany'h But the first scientific examination of the operation Wiis made 
by Sir Cliristo])lier Wren'^. IHs. example was followed by Boyle, Clarke, 
Hensliaw, Lower, and others*^. 

The partisans of this method of treatment assert, that when medicines are 
administered by the stomach, their properties are more or less altered by the 
digestive powers of this viscus ; and that by injecting medicines at once into 
the veins, we avoid this influence. The effects are of the same general nature 
as when medicines are applicul to the skin or stomach : thus emetic tartar 
occ‘fisions vomiting, senna purges, opium stupifies, and so on. So that some 
of the sup})Osed advantages of this operation have no real existence, while 
several objections to it exist : such as the danger of introducing air into the 
veins, or of throwing in too large a dose of the remedy (for a slight excess in 
some cases may prove fatal), or of the occurrence of phlebitis. These, then, 
are suflicient reasons for not resorting to this ))ractice, except on very urgent 
occasions; for example, to excite speedy vomiting when the patent is unable 
to swallow. Kohler (mentioned by Dieffenbach, who notices also several other 
analogous cases) presei*ved the life of a soldier, in whose throat a piece of 
beef tendon was sticking, by throwing a solution of six grains of emetic tartar 
into a vein of the arm : vomiting ^s induced, and the moat expelled. Meckel 
injected two grains of this salt, dissolved in water, into the veins of a woman, 
to restore suspended animation from immersion in water. Lastly, cold water 
has been injected into the umbilical vein in cases of retained placenta®. 

In some obstinate and dangerous diseases this o])eration is admissible as a 
last resource; for example, in cases of poisoning, in hydrophobia, in 
malignant cholera, &c. As plethora appears to diminish absorption, it has 
been proposed to throw tepid water into the venous system in cases of narcotic 
poisoning, and thus to cause artificial plethora, in order to prevent the occur- 
rence of the symptoms of poisoning by stopping absorption. Vemicre found 
th& three grains of nux vomica produced no effect when applied to a wound 
in a dog, into whose veins water had been thrown ^ antf he asserts, that by 

* PUtosophical Tfansactions for tlie year 1744. 

” JHHiomrp of Praetical Burg ay, art. ParacaUesis, 

^ See Paul Sc^el’tii work, entitled “ Pie Tran^uewn dee Bluts und Mnsprutzung dor Arznegefi 
in die Jdernf Kopeiihagen, 1803: Zweiter Baud, 1803. 

^ PMhsophieal transactions for 1665, vol. i. p. 131. 

® For further information on tke history of this operation, consult Scheers work, before quoted ; 
also BielTcnbiMjh’s ess^, Ueber die Ti'ansftmon des Blais und die Iffusion der Jrzneien,\^i^ ; 
or Pie Lekre von dm tGi/tm” J827 

^ British ami Foreign Uemem, Jan. 18.^, and Jan. 1838. 
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the early use of aqueous injections we may prevent the development of con- 
tagious diseases. Magcndie proposed the injection of te[.)id water into the 
veins for the relief of hydrophobia. The operation was first performed at the 
Hutel-Dieu, at Paris, in October, 1823; the convulsions were stopped, but 
the patient died in a day or two afterwards. This operation has been several 
times repeated, and with the same results. In June, 1832, I tried it on a 
pjitient (afflicted with this terrible disease) under tlie care of the late Mr. 
Jlcnnett, of the Commercial Road : the patient was a boy about nine years of 
age ; he was nearly insensible at tlie time I performed the operation. 1 threw 
in about one quart of tepid water without any obvious ellect on the pulse : 
no convulsions were subsequently observed, but tlie patient died in a few 
hours. Saline solutions were injected into the veins in malignant cholera, 
and often with apparent advantage (see the article on Sodli Chloridum), 
Purgatives, narcotics, &c. have been thrown into the veins by different 
pliysiologists, and in most cases the effects* observed were similar to, tliough 
more powerful than, those produced when these agents were adrninisteretl by 
the stomach. To tliis statement, however, the oils are an exception ; for 
wlicn injected into the veins in large (quantities they interrupt the circulation, 
and qjroduce a kind of asphyxia. 

7. On the Classification^ of Medicines. 

In some works on medical botany, whicli contain figures of the plants 
(employed in nuidicine, the authors have not followed any arrangement, in conse- 
cjuermc, I presume, of the impossibility of procuring specimens iun^gular older. 

Tliis is the case in the following wTirks : — 

If. IFoodoillCy M.D. — Medical Botany, 3 vols. 4to. London, 1790. — A Snpplfancnt to 
th(^ Medical Botany, 4to. London, 1794. [In the second (dilion oi^this work, 
imblislied in 1810, tlie subjects were arriuigcd according to tlieir natural orders. — 
tliird edition, in 1 832, by Dr. Hooker and Mr. Spratt, was, iu fact, the second 
edition with a new title and an additional volume.] 

J. lUgehWi M.D. — American M(jdical Botiuiy, 3 vols. 8vo. Boston, 1817-18-20. 

P. C. Barton^ M.D. — Vegetable Materia Afodica of the United States, 2 vols. 4to. 
Philadelphia, ISIS. ^ 

/. Btephemon^ M.D. and J. M. Churchill . — Medical Botany, 4 vols. 8vo, London, 
1827-31. — 2d ed. in 3 vols., by G. Bvmictt, 1831-30. 

Plom Medica, 2 vols. 8vo. 1827. 

The large number of substances employed iii tlie treatmiuit of diseases 
renders some arrangement of them almost absolutely necessary; — and 1 
conceive any order of treating them to be better than none. 

Arrangements or classifications of medicines, like those of })lantsb may be 
divided into empirical and rational ones, 

1. Empirical Arramfemmits, 

These are indepefident of the nature of, and have no real relation or 
connection with, the substances to be arranged. An alphabetical order, 
since it is founded on names which are arbitrary and have no relation to the 
bodies they are intended to designate, ft of this kind. Two advantages have 
been sujiposed to be gaineil by its employment: firstly, a ready reference to 
I'-uy particular substance ; and, secondly, the avoidance of errors committed 
by writers who adopt other methods. But the fir«t is more imaginary than 
^1 ; for an index gives to any mode of classification every advantage derived 
from an alphabetic^ arrangement : ^d, as each substance is known by a 

* Theorie Blemenimre de la Botaniqm, par A. P. Be Candolle, Paris, 1819.^ 
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vanetj of names, aji index becomes as necessary to an alphabetical as to any 
other method. Like other classifications, this has its disadvantages, the most 
important of which are, that it brings together substances of the most incon- 
gruous natures, and separates those wliich agree in most of their properties ; 
and from its want of order, it distracts the attention of the student, and is, 
therefore, totally unfitted for an elementary work. 

The following are some of the more important works in which medicines 
are described in an alphabetical order : — 

M. de la Beyrie and M, Goulin — ^Dictionnairc raisoun6-universel de Mati^re M6dicale, 
t. viii. Paris, 1773. 

J , Mat. Mcdica antiqua et nova, rcpnrgata et illnstrata, 4to. Eotterodami, 1775 , 

W . Lewis — An Experimental Histoty of the Slatcria Medica, 4to. 1761. — dith edition, 
ly Dr. Allan, 2 vols. 8vo. 1791. 

Andnm Duncan, jun. M.I). — Tlie Edinburgh New Dispensatory, 11th edit. Edinburgh, 
1820. — Supplement to the above. 1820. 

♦7. Ji. Coxe, M.p. — The American Dispensatory. Philadelphia, 1826. 

M.I). — Tlie American Now Dispensatory. Boston, 1810. — 2d edition. 1813. 
A. T, Thomson, M.D. — The London Dispensatory. London, 1 811. — 10th edition. 1844. 
7. A., lyris, M.D. — Pharmacologia, 3d edition, 1820. — 8th edition, 1833. — App. 1838. 
PF , AinsUe^ M.D. — Materia Indica, 2 vols. London, 1826. 

W , T Brands — A Manual of Pharmacy. London, 1825. — 3d edition. 1833. 

A. Chevallier, A. Richard, and J. A. Gnillemm — Dictioniniirc dcs Drogues simples ci 
compos^es, tom. v. Paris, 1827-9. 

F. P. Bulk — Die Prcussisch^^i Pkarmatopoc, iibersetz imd crlautert, 2tc Aiifl. 2 Th. 
8 VO. Lcipsig, 1830. 

Z. Martinet — Manuel de Th6rapcuti(mc cfc dc Matierc M^dicalo. Paris, 1828. 

F, S. Trait4 {•16mcntaire de Matierc M^dicjilc, tom. ii. Paris, 1829. 

F, V. M6rat A. J. Be Lem — Dictionnaire univcisel dc Maii^Jre M^dicale et dc 
Th^rapentique G^n6ralc, tom. vi. 1829-34. — ^Toni. vii., Supplement. 1846. 

L, PF. Bachs and F, P. Bulk — llandwdrtcrbuch der praktismien ArzneimittcUchre, 
19 Lief. A — St. Konigsberg, 1830-37. 

G, B. IFhod, M,D. and F, Baehe, M.D. — The Dispensatory of the United States of 
America. 1833. — 3d edition. 1836. — 5th edition. 1843. 

Bavhmann, PF, L. — Handwortcrbiich dor praktischen Apotliekerkunst, 2 Bde. Niim- 
berg,i837. 

A. Ure, M.D. — A Practical Compendium of the Materia Mcdica, with numerous 
^ Eorniula; for the Treatment of Disciuscs of Infancy and Cliildliood. London, 1838. 

K PP^inklcr — Vollstandigcs Ileal Lexicon dor mcdi.eiiiis(th-])harrnaceutischen Natur- 
geschietc und Boliwaareiikuude, 8vo. Leipzig, 1 838-42. 

PF T. Braude — A Dictionary of Materia Mcdica and Practical Pharmaev, 8vo 
London, 1839. ^ 

R. Christison, M.D.— A Dispensatory, or Commcntaiy on the Pharmacopccias of Great 
Bntfim, Svo. Edinburgh, 184ft 

G, F, 3/as7— Encyklopiidisches Handworterbuch dcr praktischen ArzneimittcUchre, 8vo. 
llostoch and Schwerin, 1841. 

R, -TaschcnWortcrbucli der Materia Medica. Unter geigneter Bcriicksichtigung 

auch dcr in ncuer Zeit cmpfohlenen Arzncimittcl. Stnitg. 1841. 

MartinyJulim und Br. iSy.— Encyklopadjc der mcdicinisch-phannaoentischcn Naturalien 
und Eohrwaarenkundc, Icr Bd. A— F, Svo. Qucdliuburg und Leipzig, 1843. 

Rational Arran f/ements. 

These have an actual relation with the bodies for which they are used, and 
ai'e the classifications, properly so called. They are founded on the properties 
of the substances treated of; consequently are as numerous as there are classes 
of properties. Thus medicines may be arranged ticcording to their 
a. Sensible prOpeitieS (colour, taste, and smell). 

0. Natural-historical properties (external form and structure), 
y. Chemical properties, 
d. Physiological dfects. 
nicrapeutical properties. 
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a. Classifications founded on the Sensible Qualities. 

Classifications founded on the colour, taste, and odour of plants are neces- 
sorily very imperfect, owing to the impossibility of defining sensations. 
Moreover, their use is very limited, in consequence of these properties having 
no necessary relation to the medicinal powers (see p. 81 ) . In the best executed 
arrangements of this kind, the denominations of many of the classes, or 
orders, are objectionable, — dissimilar bodies arc brought together, and similar 
ones separated. 

The following writers have offered the best examples of this mode of 
classification : — 

Jo?i. Osborne, M.D. — On the Indications afforded by the Sensible Qualities of Plants 
A^dth respect to their Medical Properties. [Contained in the Transactions of the 
Association of Fellows and Licentiates of the King’s and Queen’s College of 
Physicians, vol. v. 182S. 

If, A. O reeves — ^An Essay on the Varieties, and Distinctions of Tastes and Smells, 
and on the Arrangement of tlic Materia M^ethca. [Published by Dr, Duncm, in liis 
Supplement to tfic Edinborgh New Dispensatory. 1820.] 


MR. GREEVES’ CLASSIFICATION. 


FAMir.lES. 


]. Inoooiiods and Insimd 


H. Inohokous and Sapid 


Liq u id . 
Soft,,,. 


3. Hard , . 


1. Sweets . 


1 

f 1. Pidveresccnt 

(2. Unctuous. 

Cl. Tough ! 

12. Brittle 

f 1 . Saccharine 

2. Amylaceous 

3. Mucous or Unctuous . 

4. Faint 


2. Bitters.. 


3. Alkalifies. 

4. Acids 

5. Salines.. 


15. Fnigous 

(1. Mawkish 

2. Astringent..., 

3. Pure bitter 

4. Austere 

5. Styptic 

6. Acrid 

7. S(diuo-aniarc . 

'1 

fl. Pure acid 

(2. Saechnro-acid. 

1 . Pure Salt .... 


HI. Ooouoiis AND Insipid 1 

r 


IV. Odouous and Sapid 


XT , fl. Sweet,..;... 
. Fraffraut...]^^ _ 

f 1. Saccliarine . 

< 2. Faint 

(3. 


1. Sweets 


Swcet-spicy . 

1. Mawkish .... 

2. Suhastringent. 

3. Bitter-spicy . 

2. Bitters ^ 4. Sharp-bitter . 


5. Austere 

6. Subacrid 

(^7. Acrid 

3. Addons ... 1.* 

S I. Camplireous aromatics 

1 : TSthinate';;:;::;: 
4. Camphreous ^ 

6. Spirituous . ^ g* 


p:xamples. 

Water. 

Creta. 

White Wax. 

Iron. 

Antimony. 

Sugar. 

Starch. 

Gum. 

Castor Oil. 

Tamarinds. 

Elateriuin. 

Catechu and Alum. 
Quassia. 

Galls. 

Sulphate Copper. 
Colchicum. 

Nitre. 

Potassh. 

Citric Acid. 

Orange Juice. 

Common Salt . 

Yellow Wax. 

Saundcr’s Wood. 
Honey. 

Semin. 

Caraway. 

Jalap. 

Rliubarb. 

Cascarilla. 

Aloes. 

Cinchona. 

Ipecacuanha and Musk. 
Copaiba. 

Acetum. 

Cloves. 

Popper. 

Tuj’pcntme. 

Camphor. 

Wine. 

Alcohol. 
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. /3, Classifications founded on the Natural-Historicar Properties. 

By natural-historical properties, I mean those made use of in natural 
history. They are principally external form and structure. In living beings 
we find that peculiar structure denominaxcd organised. The structure called 
crystalline is peculiar to mineral and other inorgaiiised bodies, 

aa. Vegetables and Animals. 

Both the vegetalle and animal materia medica are arranged according to 
the natural system in the following works : — 

/. /. Virey — ^Histoire Naturelle des M^dicamens. Paris, 1820. 

A, L. A. He — Coiirs d’Histoire Naturelle pharmaceutique, t. ii. Paris, 1828. 

A, lUchard — Eldiricns d’Histoire NatureUe M^dicale, t. ii. Paris, 1831. 

J. Johnstone, M.D. — A Therapeutic Arrangement and Syllabus of Materia Medicj^ 
12ino. London, 1835. 

E. Souheiran — Nouveau Trait<^» de Pliarmacic tli^orique et pratique, t. ii. Paris, 1836, 
2nde i^dition, 1840. — 3e ^d. 1847. 

A. l>hu — Traits dc Mati^?re M^diealc et de Therapeutique, pr^ced^ de considerations 

f ^n^rales sur la Zoologie, et suivi de Tilistoire des Eaux Naturelles, t. i. and ii. 8vo. 
^aris, 1847. 

J)r. Ell. Ballard and T>r. A. B. Garrod — ^Elements of Materia Medica and Therapeutics, 
8vo. London, 1845. 

Fh, L. Geiger — ^Handbuch der Pharmacie. — ^Phamiaccutische Botanik, 2te Aufl. neu 
bearbeitet von Dr, T. E, L. Nees von Escnbcck. — ^Pharinaceutische Zoologie, 2te 
Aufl. neu bearbeitef- von Dr. CL Marquart, 8vo. Heidelberg, 1839. 

J)r. Cl. Marqmrt — ^Lehrbuch der praktischen und tlieoretischen Phannacic, 2 vols. 8vo. 
Mainz. 1844. 

Dr. J. F. Hoyle — ^.A Manual of Matcjria Medica and Therapeutics, 12mo. Lond. 1847. 
As in the subsequent part of this work the vegetable and animal substances 
used in medicines will be arranged in natural-historical order, it will he 
unnecessary here to ofler any examples illustrative of this classification. I 
have prefcrr(^d this mode of arrangement principally on account of the great 
difficulties attending any other method, especially that founded on the phy- 
siological effects of medicines. 

flft. Vegetables only. 

In the following works the vegetable substances employed in medicine are 
arranged according to their natural-historical properties : — 

/. A. Murray — ^ApparatUwS Medicaminum tarn simplicium quam prajparatorum et com- 
positorura, vol. v. Gdttingic, 1776-89. — ^Post mortem auctor. edid. L. C. Alfkof, 
vol. vi. Gdttingic, 1792. 

A. F. De Candolle — ^Essai sur Ics Propri^t^s Midicales des Plantes, compardes avec 
leurs Eormes Ext^rieurs et leur Cl^sification Naturelle, 1804. — 2d Edition. Paris, 
1816. 

A. Bichard — ^Botanique M^dicale. Paris, 1823. 

F. J. SmytUre — ^Phytologie-pharmaccutique et M^dicale, Paris, 1829. 

/. E. Dierbach — Abhandlung iiber die Arzneikrafte der Pflanzen verglichen ihrer 
Structur und iliren cheniischcn Bestandtheilcn, Lemgo* 18E1. 

T. F. L. Nees von Esenbeck und C. N Ebermaier — ^Handbuch der medicinisch- 
pbarmaceutischen Botanil^ 3 Th. Diisseldorf, 1830-32. 
r. Fr, Kosteletzky — ^AUgemeine medizinisch-pharmazeutische Elora^ 6 Bde. Pri^e, 
1831-36. , 

G. W. ,B/^<?i^--*Medicinisch-pharmaceutiscbe Botanik. Erl. 1843. 

S, Endliehsr-^J>k Medicinal Planzen der osterrcichischen Pharmakopoe. Ein Hand- 
bueb fur Aerzte and Apo^heker, 8vo. Wien, 1842. 

C. F. F. von Materi» Medica; Vegetabilis Brasiliensis. Lipsise ei 

Vindeb. 8vo. 1843. 
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yy. Animals only. 

The animal substances used in medidiic are arranged in natural-historical 
order in the following works : — 

J .jP. Brandt uijd /. T. C Medizinische Zoolome odp/getreue Darstellimg 

und Beschreibimg der Thiere, die in dcr Arzneiinittellelire in Bctraciit kominen in 
■ sysi/cmatisclicr Edge herausge^ben, 2 Bde. Berlin, 1827-33. 

John Stephenson, M.D. — ^Medical Zoolo^ and Mineralogy. London, 1832. 

Dr. T. W. C. Martins — ^Lehrbnch der pharinaceutischen 2k)ologie. Stuttgart, 1838. 
l)r. Ed, Martiny — Naturgeschiciite der fiir die Heilkunde wichtigen Thiere mit 
besonderer Biicksicht am Pharmacologie, Pathologie und Toxicologic, 8vo. Darm- 
stadt, 1847. 


JS. Minerals only. 

I am unacquainted with any pharmaceutical work in wliich the inorgaiiised 
substances of the materia medica are arMiged in natural-historical order. 
Most writers wlio have followed the natural system in their descriptions of 
vegetable and animal medicines, have adopted a chemical classification for the 
inorgaiiised medicinal substances — a mode of proceeding which I shall follow 
in this work. In tlie following works on minerals a natural-historical classifi- 
cation is observed : — 

F. Mohs — Treatise on Mineralogy, translated by W, Haidinger, 3 vols. Edinb. 1825, 

lioljprt Allan — Manual of Mineralogy. Edinburgh, 1834. 

J, I). Dam — A System of Mineralogy, comprising the most recent Discoveries, 
2d edition. New York, 1844. 


Cbystallogeaphical Classification op Pharmaceutical Substances. 

Modern crystallographers^ arrange crystalline forms in six groups, called sptem, each 
of which comprehends all those forms which agree in the nunmer, length, and direction of 
the axes. These six systwns may he conveniently arranged in two classes, as follovrs : — 


CLASSES. 

1, EftUlAXED OK MoNOMETKIC 


11. UNEauiAXEn 


fa. Dimetric 
I Trimetric 


SYSTEMS. 

1. The Regular or Cubic, 

( duadrat^ 2. The Square Prismatic. 

(Hexagonal .... 3. The Rhombohedric. 

C Erect 4. The Right Prismatic. 

j Oblique 5. The oblique Prismatic. 

t Doubly-oblique 6. The Doubly-obliquc Primatic. 


* For further details, the reader is referred to the following works ; — 

1. Elemmte der JOrystallographie, nehst einer tabellarischen Veberskht der MineraUen nach 
den KrystaUformen, von Gustav Rose, Zwdte Auflage. Berlin, 1888. [A French translation 
of the first edition was published iu Paris, 1834.) 

2. A Treatise on Crystallography, by W. H. Miller, M.A. F.R.S. &c. Cambridge, 1889. 

3. A System of Crystallography, with its application to Mineralogy, by John Joseph Griffin. 

Glasgow, 1841. ^ 

4. Efncyclopadia Metropoliiana, art. Crystallography, by Mr. Brooke. 

5. Tabelle aber die nabhrlichen Abtheilnngen der verschiedenen Crystallisaiionssysteme, 

nach Prof, C. S. Weiss, fiir Vorlesungen zusammengestellt mid durch Figuren crlautert von 
Dr, J. T, C. Ratzeburp. . • 

6. Le BAgne Mineral ramene aux MSthodes de VEistoire Natnrelle, par L. A. Neck®*, 
tome 2. ^ Paris, 1885. 

7. Mmmies de Crystdllogrmhie, par M. J. Muller, traduits de Fallemand et annot^ par 

J. Niddes. Paris, 1847. , 

8. FrSds de Orysiallographle, sum d*une Methods simple dl Analyse an Chalumeau, dlapr^s 
des Lemons particulihres de M. Laurent. Paris, 1847. 
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Glass I. — Bqniaxed or Monomiric^ Crystals, 

(Iflometric* CrystalB.) 

CitABACTUBS . — Geometric : three rectan^ilar and equal axes. Optical: refraction 
single. expansion by heat equal in all directions, 

**♦ As the rcfraetiou of this class is single, the crystals present no rings when tested by 
polarised light. 

System 1. — ^The Regular System. 

(Tessular system, Mohs; Octohedi*al System, Miller, Tctraliedric, Cubic, Equal-membered, or 

!^ual-axcd System, 

CiiABACTEKS. — ^Thoso of the class. 

Forms, — ^To this system belong the cubCy the regular ocioltedrony the rhombic dodecahedron ^ 
and the regular tetrahedron. 


Rig. 17. 



Four forms of the cubic system ; viz. cube, 
regular tetrahedron, rhombic, dodeca- 
hedron, and regidar octohedron. 
a tf., h b, c Cf The three rectangular equal 
axes. 


Fig. 18. 



Octohedi*on. 


Fig. 20. 



Cube. 


Fig. 19. 



Dodecahedron. 


Fig. 21. 



Regiihur tetraliedron. 


Examples. — ^The following substances belong to this system ; — 


Diamond. 

i Gold. 

Phosphorus. 

Platinum. 

Potassium. 

Arseiiious Acid. 

Sodium. 

Magnetic Oxide of Iron. 

Bismuth. 

Chloride of Ammonium {Sal Am- 

Lead. 

moniac). 

Cadmium. 

Chloride of Potassium. 

Titanium. 

Chloride of Sodium. 

Iron. 

Chloride of Silver, 

Copper. 

Iodide of Potassium. 

Mercury. 

Iodide of Sodium. 

Silver. 

Bromide of Potassium. 


Bromide of Sodium. 

Bromide of Silver. 

Fluoride of Calcium. 

Sulphurct of Lead {Galena). 
Sulphuret of Silver. • 
Bi-sulphurct of Iron {Mundk), 
Sulphuret of Zinc {Blende). 
Sulphuret of lln (& Bijriles). 
Nitrate of Lead. 

Nitrate of Baryta. 

Nitrate of Strontian. 

Alum. 


Class H.-^Unequiaxed Orystals, ^ 

CHAJBACTEBS.-“^eow.(?^w: not three rectan^lar and equal axcs. Optical: refraction 
double. Thermotk: expansion not equal in aU directions. 

As the refraction of this class is doable, the crystals present, in certain directions, rings 
when tested by polarized light. 


* Monomctric, from on^ and iilrpoVy a ^neasiire — axes of one kind or measure. 
^ Isometric, from Tdros, eqmly and fitTpay, a measure — axes equal. 



CuYSTAiiOGHAjmcM. Abbangement oe Mesioinbs. 
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a, Dimetric^ Crystals. 

Chabactebs, — Geometric ; axes of two kinds ; at least, two equal axes. Optical: 
refraction double in all directions except one (one axis of double refraction). Thermotic : 
expansion equal in two directions at least. 

As the crystals of this sub-chiss have only one axis of double refraction, they present a 
single system of rings, intersected by a cross, when placed in the polariscope, (See 
%s. 22 and 23.) 

Tig. 22. Fig. 23. 



iilmjh sijsiem of rings seen hy looking through a slice of calcareous spar {ettt perpendicular to 
the axis of the, crystal') placed in Ihe polariscope. 


AVlioii the polariser and analyser arc at right angles to each other, the cross is a black one (fig. 22, 
A, ij, 0 , n) ; but when the positions of the jiolariser arid analyser coincide, the cross is a while one 
(iig. 23, E, F, G, H). 

System 2. — Square Prismatic System. 

(Pyramidal System, Moh>s and Miller. The 2- and 1-axcd System, 72o^<?. The 4-mcmbered System.) 


CiJAKACTEKS. — Geometric: axes three, rectangular; only two equal. Optical: refrac- 
tion double in all directions except one (one axis of double refraction). Thermotic: 
cxpHiision emial in two rectangular directions only. 

FoiiMS. — ^To this system belong the octohedron with a square base, and the right square ^ 
prism. ' ' 

Fig. 24. Fig. 25. Fig. 26, 



I'our forms of the square prismatic 
system ; viz, two square prisma in 
dilferent positions, and two octo- 
hedra with square bases. 

Principal axis ; bb, c c, secondary 
axes. 



Square octohedron. 


fftl 

^1::L 

Square prism. 


Fig. 27. 



Combination of j;he octoliedron and prism. 


Dimciric, fn)m 5/?, ttdee^ and ph’pov, a measure-^ axes of two kinds. 
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ExAi«pi,ES.*-The following substances belong to this system 


Peroxide of Tin {Tm^stone), 
Chloride of Mercury {Calomel). 
Sulphuret of Copper and Iron 
{Ctyppier 

Bicyaiiide of Mercury. 


Ferrocyanide of Potassium. 

Acid Triphosphate of Potash and 
Water. 

Acid Triphosphate of Oxide of 
Ammonium and Water. 


Acid Triarseniate of Potash and 
Water. 

Acid l^rseniate of Oxide of 
Ammonium and Water. 


System 3. — Rhombohedric System. 


(Rhombohcdral System, Miller. The 3- and 1-axed System, Hose^ 


Chakacters. — Geometric: axes four ; three equal to one anotlier, and placed in one plane, 
crossing at angles of GO®; the fourth axis differs from the others in length, and is perpen- 
dicular to them. Optical : refraction double in aU directions except one (one axis of double 
refraction). Tlwrmotic: expansion equal in the directions of the three equal axes only. 

Forms. — To this system belong the rhmibohedron (frequently called a rhomboid), the 
hexagonal prism., and the scalenohedron. 


Fig. 28. 


Fig. 29. 


Fig. 30. 



Three forms o{ the rhombohedric sys- 
tem ; viz. the hexagonal prism, the 
scjUenc dodecahedron, and the rhom- 
bohedron. 

a a. The principal axis ; hh,c c, d d, 
secondaiy axes. 



Combination of the rhom- 
bohedron with the hex- 
agonal prism. 




1 

I 

1 

1 

1 

1 

1 

1 

1 

j-— 

.J 

1 

f 




ITexagooal prism. 


Fig. 32. 



Stralcnohedron. 


Examples. — ^The following substances belong to this system ; — 


Antimony. 

Arsenicum. 

ZincP 

Tin? 

Plumbago. 

Ice. 

Oxide of Zinc. 

Sosquioxide of Iron {Specular 
, Iron), 


Sulphuret of Mcrcuiy {Oinna- 
bar). 

Sulphuret of Iron {Magnetic 
Fgrltes). 

Chloride of Calcium. 

Carbonate of Lime {Calcareous 
Spar). 

Carbonate of Magnesia {3Iag- 
nesite). 


Carbonate of Lime and Magnesia 
{Dolomite). 

Carbonate of Protoxide of Man- 
ganese {Diallogite). 

Carbonate of Zinc {Cedamine). 
(’arbouate of Iron {Spathic 
Iron). 

Nitrate of Soda. 

Hydrate of Magnesia {Brucite). 


$. Trimctric^ Crystals. 

Characters. — Geometric: axes three, unequal. Optical: refraction double in all 
directions except two (two axes of double Refraction). Thermotic: expansion unequal in 
thr^ Erections. 

As the crystals of this subclass have two axes of double refraction, a double system of 
^ rings, intersected by hands, is seen when they are placed in the polariscope (see 33 
and 84), ' ^ 


^ Trimetric, from rpfr, thrke, and phpov, a measure — axes of three kinds. 
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Fie. 33. Fie. 34. 




Double system of rings seen by looking through a slice of nitre [gut 'perpendicularly to the 
prism atk oAs of the crystal) ^placed in the polariscQpe, 

When the polarisor and analyser are at right angles to each other, the cross is a black one (fig. 33, 
A, B, c, d) ; but when the position of the iwlariser and analyser coincide, the cross is a white one 
fig. 34, E, r, G, H). 

System. 4. — Right Prisrimtic System. 

(I*rismatic System, Mill&r, The 1- and 1-axed System, Ense. The 2- and 2-membcred System.) 

Characteks. — Geometric : axes three, rectangular, unequal. Optical : refraction double 
in all directions except two (two axes of double refraefion). Thermotic: expansion 
relalively unequal in the directions of all the axes. 

Forms. — ^To this system belong the oetohedron with a rectangular ha^^e, the right 
rectangular pirism^ the oetohedron toith a rhombic base, and the right rhombic prism. 


Fig. 35. 


Fig. 36. 


Fig. 37. 




R 

\ 

~K 



N 



Oetohedron with a rect- 
angular base. 

Fig. 38, 


Right rectangular 
prism. 

Fig. 39. 


Four forms of the right prismatic sys- 
tem; viz. right rectangular prism, 
right rhombic prism, rectangular 
oetohedron, and rhombic ociohe- 
dron. 

« «, Principal or prismatic axis; 
b d, c c, secondary axes. 

Examples.— 

Iodine. 

Sulphur (native). 

Selenium? ^ 

Rinoxide of Manganese {Pyro- 
lusite). 

Teroxidc of Antimony (White 
-Antimony), 

Chloride of Barium. 




’ Oetohedron with a rhom- 
bic base. 

■The following substances belong to tliis system 


Right rhombic 
prism. 


Bichbride of Mercury (CorrO’ 
sive Sublimate), 

Tersulphui'ct of Antimony (Gray 
Antimony), 

Tersolphuret of Arsenicum (Or- 
pimenf), 

Bisulphuret of Ir«i (Eadiated 
Pyrites), 


Arsenical Pyrites (Mispickef), 
Sulphuret of Bismuth. 
Bisulphate of Potash. 

Sulphate of Potashh 
Sulphate of Magnesia. 
Sulphate of Zinc. 

of Baryta 


[Continued, 


The common bipyramidal crystals of sulphate of potash are conjposite ciystals made up of several 
ciystals belonging to the right prismatic system agglutinated so as to form bipyramidal dodecahedra, 
simulating the ray stale of the rhombohedric system (Brewster). 
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Sulphate of Stroutiau (Celes- 
tine). 

Sulphate of Jjcad {FmmaHc 
Lead Spar). . 

Sulphate of Auunoiiia. 
Perchlorate of Potash. 

Nitrate of Silver. 

Nitrate of Potash. 

Carbonate of Potash. 
Bicarbonate of Ammonia with 
2i HO. 


Biearbonatc of Potash. 
Carbonate of Lime (Arrago- 
nite). 

Carbonate of Lead {White-Lead 
Ore). 

Carbonate of Baryta( Witherite ) . 
Carbonate of Strontian {Slro?i- 
tianite). 

Perrideyanide of Potassium. 
Acetate of Baryta. 

Acetate of Lead. 


Bitartrate of Potash {Cremi of 
Ihrtar). 

Tartrate of Potash and Soda 
{Eochelie Salt). 

Tartrate of Potash and Anti* 
mouy (Emetic Tartar). 

Citric Acid. 

Morphia. 

Codeia. 

Narcotina. 

Asparagine. 


&/stm 5. — Oblique rdsinatic System. 

O'hc 2- and 1-membcred System, Rose.) 

CiiAiiACTEES. — Geometric : axes tliree, all imoqmd ; two of them cut one another 
obliquely, and are pcrjiciidicular to the third. Optical : refraction double in all directions 
except two (two axes of double refraction). Therm otic: expansion in the direction of 
the axes relatively unequal. 

PoiiMS. — T\) this system belong the otjliqiic oclohcdmi with a. reciangular hasCy the 
oblique rectanguliir prism., the oblique octohedron with a rhombic base, and the oblique 
rhombic prism. Mr. Brooke^ refers the right oblique-angled prism to this group. 


Eig. 40. 


Eig. 41. 


Eig. 42. 



Four forms of the f>bliquc prismatic 
system; viz. oblique rectangular 
prism, oblique rhombic prism, ob- 
li([ue rectangular octohedron, aud 
oblique rhombic octohedron. 
a a, Principal axis ; h h, c c, secon- 
dary axes. 



Obliqiui octohedron niih a 
rectangular base. 


Eig. 43. 



Oblique octohedron with a 
rhombic base. 



1 

» 

1 

1 

k 

< 

1 

1 


Oblique rectangular 
prism. 

Eig. 44. 



Oblique rhombic 
prism. 


The following substances belong to this system 


Sulphur (hy slow cooling). 
Bisulphm’et of Arsenicum (lie- 
algar), 

Oxysulphm'et of Antimony (Red 
Antimong). 

Sulphate of Soda. 

Sulphate of Iron. 

Sulphate of Lime (Selenite). 
Chlorate of Potash. 


Triphosphate of Soda and Basic 
Water (Rhombic Rhosphate). 
Borax (TincaJ). 

Carbonate of Soda. 
Sesquicarboiiate of Soda (Trona, 
Acetate of Soda. SJJrao). 

Acetate of Copper. 

Acetate of Zinc. 

Binacetate of Copper. 


Binoxalatc of Potash. 
Cinnamic Acid. 

Succinic Acid. 

Tartaric Acid. 

Oxalic Acid. 

Sugar. 

Crystals from Oil of Cubebs. 


System 6.— Doubly-oblique Prismatic System. 
(The 1- and 1 -numbered System, Rose) 


CiiAEACTEKS.-^fri^oi^^w; axes three, all unequal, and oblique-angular to one another, 
refraction double in all directions except two (two axes of double refraction). 
otic : expansion in the direction of the axes relatively unequal. 


^ Encyclopedia Metropolitdm, art. Crystallography 
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For ms. — To this system belo»g the doubt^^bliqm octohedron and the doubPq^bliqtie pmtn: 
Eig. 45. 



tern ; viz. two ilouljly-oblique prisms, 
fiiul two doubly -oblique octohcdra. 

(I a, Vrineipal axis ; hb^cc^ secondary 


axes. 


Exampljss.— The following substances belong to this system 


Boracic Acid, 
raraiartario Acid 
{Racemic Acid). 


Galli(; Acid. 

Sulphate of Protxjxidcof 
Mtmgancsc w^th 5 HO. 


Sul})batc of Chopper 
{Bfne Vilriol). 
Sidphate of Ciiichouia. 


Nitrate of Bismuth. 
Ouadroxalate of Potash. 
Succinate of Ammonia. 


homorphianu'^ have already (p. 81 ) Iiad occasion to allude to tlie 
relation which Dr, Blake believes to exist between isomorphism and the 
))liysiological effects of crystalline substances. 


££, Artificial Method of Liniimus. 


Tins appears to me the best place for noticing those pharmacological works 
ill wliich the Linrifeari artificial method of arranging plants is followed. 

Cm\ A. Linne — Materia Mcdica, cd. 4a curantc J. C. D. Schrebero. Linsim ct 
Erlangas 1782. 

P. J. Berrfinfi — Materia Medica e Regno vegetabili, 2 tom. cd. 2nda. Stockholmhc, 1782. 
P. L Geiger — Ihmdbucli dor Pharmacic, 2 Bdc. Heidelberg, 1829. [The second 
edition is arranged in natural-liistorical ordcr.l 

A. A. da Sllceira Pinto — Pharmacographia do' Codigo Pliamiaceutico Lasitauo. 
Coimbra, 1830. 

(C Methods founded on the Parts of Organized Beings employed. 

In some works, the vegetable and animal substances employed in medicine 
m classified according to the parts used ; as barks, roots, seeds, secretions, &c. 

B. A. Vogel — Historia Materise Mcdicm. Ludg. Batav. et Lipsise, 1758. 

C. Alston, M.D. — Lectures on tlio Materia Mcdica, 2 vols. London, 1770. 

C. Ebermaier, M.D. — TaschenbucliMer Phavmaoie. Leipzig, 1809, 

N. J. B. Q. Ouibourt — ^Histoire abr^gde des Drogues simples, 2de ed. Paris, 1826. — 
Hme ed. 1830. 

Pr. F. Goebel and Pr. G. Kunze — ^Pharmaoeutische Waarenkunde. Eisenach, 1827-29. 
^ if/5fr^fiM5^Grundriss der Phamiakognosic des Plknzenreiclics. Erhmgen, 

y. Classifications founded on the Chemical Constituents. 

The difficulties attending the analysijf of organised substances present a 
great obstacle to the formation of a chemical classification. Most of the 
writers who have attempted ah arrangement of this kind are Germans. 

PonaU Monro — A '^Treatise on Medical and Pharmaceutical Chemistiy, and the Materia 
Medica, 3 vols. London, 1788. • 

E. J. Eb/^^fe»*-Phamacologia miiversa, 8vo. Lugd. Bat. 1797-1802. 
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C. Sf der Matena Medica nach chemiscben pTmcipien iwit Eiicksicht 

ikf. -ol mhl. HerkraaJe tmd d. Heilverhaltnisse der Arisneimittel, 7 Bde. Leipzig, 
180841 

-R, 0. Handbuch der Pharmaodlogie, 3te Aufl. herausgegeben von B^karfii 

imd ^ Bde. Halle u, Berlin, lol3. 

FowMd^Vollst&nd. System der Arzneymittellelire, heransgegeben von Fukn^ 
4* Bde. Ijeipzig, 1816-17. ^ . 

C. Wi B^dand — Conspectus Materiee Medicse. Berolini, 1816. — ^Edit, 2. 1820.*^ 
Edit.?, 1828. , . . 

<7. W, Sckwartze — ^Pharmacolodsche Tabellen, oder systeraatische Arzneimittellelire 
in tabellarischer Eorm. fol. Leipzig, 1819-25. — 2 Aufl. 1833. 

G, A. AusfUhrlicbe Arzneimittellehre. Handbucb fiir praktiscbe Aerzte. 

6 Bde. u. 1. — Suppl. 1826-32. 

Z. A. Kram — ^Wissenscli&ftliche UebersicLt der gesaininten Heilmittellehere. (lotting. 
1831. 

J. F. Sohernkeim — Handbucb der praktischen Arzneimittellehre, 4to. Berlin, 184*1. — 
5te Ausg. Berlin, 1844. 

As an example of a chemical classification, 1 shall select that of Sch wartze, and 
must refer the reader to the late Dr. Duncan^s ( jun.) Edinburgh Dif^pen salary, 
11th edit. p. 172, for Pfaff^s chemical classification of the vegetable materia 
medica. 

SCHWARTZE’S CLASSmCATION. 


JMv, “ IHv, Div. JDiv. 

1. Aqua communis. 6. Sacchm'ina. 11. Resinosa. 17. Metallica. 

2. Gummosa, mucila- 7. Hnguia-oleosa. 12. Narcotica. 18. Corpora simplicia, 

ginosa. 8. Extract! va amara. 13. Spirituosa solida, non me- 

8. Faiinosa, amylacea. 9. Adstringentia sen 14. Acida. kllica. 

4. (sdatinosa. Taanica. 15. Alcaliua. 19. Ralia sulpburaia. 

5. Albuminosa. 10. .Ethereu-oleosa. 16. Saliim. 20. Saponcs. 


It will be observed that the author has not always founded his divisions on the 
chemical properties of medicines ; since some of them refer partly or wholly to the effects 
produced hy these agents on the body. Tlio nomenclature is not always perfect: thftSi^ 
his seventeenth class is called “ Metallica,” as if it alone contained metidlic substanc^M 
whereas divisions fifteen and sixteen also contain them. Again, some of the divisicS? 
for example ‘‘Resinosa,” contain substances whose effects are most dissimilar; while 
substances of analogous operation are placed in separate divisions. 


aa. Inorganic Substances. 

The mineral and other inor^nic substances of the Materia Medica are 
arranged chemically in the following works : — 

•/. F, Omelin — ^Apparatus Medicaminum. P. U. Regnura MineraJe complectens, 2 vols- 
8vo. Croettingm, 1795-6. 

J . Stephemon, M.I).*— Medical Zo^ogv and Mineralogy. Lend. 1832. [See ante, p. 133.] 

Geiger* 8 Handbucb der Pharmacie— Tharmaceuiischc Mincraiogic, von F, Z, Geiger, 
2te Anil, neu bcarbeitet von Dr. Clamor Marqmrt. 1838. 

d. JIZj5r^«<zr^-*--Lehrbnch der praktischen im<f theoretischen Pharmacie. Pharma- 
ceutische Mineralogic (in the first volume). Mainz, 1844. 

Af. A* jKiVA«r<i^Pr4cis E16mentaire de Min^ralome, contenkit des notions g4n6r4®® 
BUT la ^Min^ralogie, et la description de toutes les esp^ces employees dans Arts 
et partictiH^rement la M^decine, Paiis, 1835: 

Fr. A Ballard and Dr, A. B, Garrod^-^mimtn of Materia Medica and Therapeutics. 
London, 1845;' fSee ante, p. 136.] 

Dr. J, F. Mamial of Materia Medica and llierapeutics, London, 1?47. [See 

ante, p. 136.] . ^ ^ 

The inorganic subatailfees of the present work are arranged , on ch^ical 
principles. 
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Clasjsifications founded on the Phjsiological Effects t)f Medicines, 

As the ultimate object of all our inquiries into the Materia Medica is to 
obtain a knowledge of the mode of operation of medicinal substances^ it follows^ 
that the most desirable and useful, because the most practical) classification of 
these agents, would be that fc^lfnded on the similarity of their effects. But 
so many dfficulties exist in the way of producing such an arrangement — so 
much remains yet to be detennined with respect to the nature of the modifi- 
cations impressed on the organised tissues by the influence of medicines— that 
it must be evident to every one who attentively studies the subject, that in the 
present state of our knowledge, no such classification can be satisfactorily 
effected. ' , 

Physiological classifications are variously formed. Those that I am 
acquainted with may be reduced to six groups or classes. Thus, they may 
beai’ranged: — , 

1. According to the general quality of the effects. 

2. According to Brunonian principles. 

3. According to the doctrine of contra-stimulus. 

4. According to the doctrine of Broussais. 

5:v According to chemico-physiological principles. 

6^ According to the part aJ^ected. 


1. According to the General Quality of the Effects. 

These, arrangements are founded on the nature^ quality ^ or general 
character of the effects; as in the following works : — 


W. Cullen, M.D. — Treatise of the Materia Medica. Edinburgh, 1789. 

It Pcanon, M.D. — k. Practical Synopsis of the Materia ^imentaria and Materia 
Medica. London, 1808. 

"^p. I. A. Schwilgid — Trait6 de/Mati^re M^dicaJe, 2 tonii. Paris, 1818. 

il'J. Amemam---^Chbrnr^fic}ie ArzncmuttcUehre, 6te Aufl. von A, Kraus, 1818. 

J. Praktische Arzneiinittcllehre, 6tc Aufl. von L. A. Kraus. 1819. 

T. Young, M.D . — kn Introduction to Medical Literature, art. Pliarmacology, 2d edition. 
1823: . ^ . 


J. B. G. Barhier — ^Trait6 Ei^mentaire de Mati^re Medicalc, 2ndo ^dit. 3 tom. Paris, 
1824.— 4.e Mt. 1837. 

K. Chapman, M.D. — ^Elements of Therapeutics and^Materia Medica, 4th edit. Phila- 
delphia, 1825. 

l)f. Kvitall — ^Lancet, vol. ix. p. 578, 

il. M. Edwards and P. Favasseur, M.D. — Manuel de Mati^re M^dicale. Paris, 1826. — 
English Translation, by Davis. 1831. 

C. Bundelin — Handbuch der speciellen Heilmittellebrc, 2 Bde. 3te Aufl. 1833. 

^^Iw^^iTray, M.D. — k System of MJateria Medica and Pharmacy, 5th edit. Edinb. 

A. Duncan, M.D.— Physiological Classification of the Materia Medica. In the Suu- 
plement to the New Dispensatory, 11th edit. 1829. 

praktischeAiateria Meoma. Breslau, 1830. — 2te Aufl. 1833. 

F. Fog — Cours de Ph^macologie, 2 tom. Paris, 1831. 

A. T. Thomson, M.D. — ^Elements of Materia Medica and Therapeutics, 2 vols. 1832. — 
2d edit, in 1 vol. 1835. 

Fj. S. and K. D. >Sl?^o/^Arzneimittellehre imd .Receptirkunde. Wien. 1833. 

^•Trousseau et H. Pidouw — Traits de Th^rapeutique, ler tom. Paris, 1836 ; 2nd 
tom. Ire part. 1837 ; 2e part. 1839.— 2e Mit. 1841. 

C. G. Mitscherlieh^lithvhuGh. der Arzneimittellehre, Ire Bd. 1837-1840; 2er Bd. 
1846-1847, Berlin. 

VOL. I. 
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CarlEeinr . System der a%emcincn Fharmakologie 
nacii ddln Wirkiingsor^^aiiisihus dor Arzncicn, 8vo. IV.rlin, 1840. 

F. OesterUn — Haiidbucli dor Arznciniittellchre, 8vo. Tubingen, 1845. — 9te Aufl, 1847. 
Dr. J, M. Neligan — Medicines, tlicir Uses and Mode of Administration, 8yo. Dublin, 
1844. — 2d edition, 1847. 

As examples of this kind of classification, I subjoin those of Duncan, 
Sundelin, C. G. Mitscherlich, and Schultz. 


BR. DUNCAN’S PHYSIOLOGICAL CLASSIFICATION OF THE MATERIA MEUICA. 


External agents act — 

T. By nourishing the body ALTMENTA. 

{a) Briiilt 1 ‘otus. 

When they act medicinally 

{h) Food CiBi. 

When they act medicinally 

II. By evacuation EVA CU ANTI A. 

(rt) By the skin insensihly 

By the skin sensibly 

ib) By the mneoiis membrane 

Of the nostrils 

Of the lungs 

Of the stomacdi 

Of the intestines 

Of the uterus 

{<') By glandular secretion 

The kidneys 

The salivjiry glands 

ITT. By exciting the vital powers STIMULANTIA. 

{a) Chiefly of theparts to which they arcapplied. TOPICA. 

Applied externally 

Causing redness 

Causing serous secretion 

Causing purulent secretion 

Administered internally 
Condiment A when alimenttiry 
When acting medicinally 


(^) Of the svstem generally GENERALI A. 

{a) Obscurely, but more durably . PERMANENTIA. 

Producing no immediate obvious effect 

Constricting fibres md coagulating lliiids 

(b) More evidently, but less durably ... TRANSITORIA. 

Acting on the organic functions 

Acting on the mental functions 

TV. By depressing the vital powers BEPRIMENTIA. 

Acting on the organic functions 

Acting on, the mental functions 

V. By chemical influence on the fluids CHEMICA. 

Acidifying 

Alkalizing 


Diluentia. 

Bicmiilcentia. 

Bupmorktica, 

SUDOttlFlCA. 

Eriuitna. 

EXPECTORANTrA. 

Emetjca. 

Catbartica. 

Emmenaoooa. 

Biuretica. 

SiALOCiOGA. 


Rttbepaoientta. 

Vesicantia. 

Sui'PlJRANTIA. 


Carmtnativa. 


Tonic A. 
Astringentia. 

Caeefacientta. 

Inebriantia. 

Refrigerantia. 

Narcotica. 

Acida. 

Alkalina. 


A very cursory examination of the substances placed by the author under 
each of the above classes will satisfy^ the most superficial observer, that this 
classification does not, in a large number of instances, effect that which it 
proposes to do; namely, to arrange together “substances according to the 
effects which they produce in a state of health. ” For example, under the 
head of diaphoretics and sudorifics we liave mustard, copaiva, opium, ipe- 



147 


Physiological CLAssiFiCATidirs of Medicines. , 

cacuanha, alcohol, antimony, ammonia, and mercury ; among ni^cotics are 
opium, nux vomica, foxglove, saffron, and colchicum ; in the cla^s sialogogues 
we have^horseradish, tobacco, and mercury. Now, no one will pretend to 
affirin that the substances thus grouped together operate in an analogous 
maimer on the system, or that their effects are similar. 


SUNDELIN’S CLASSIFICATION. 


A. AgkntS Which lessen vi- 

TALITY, AND AllE ADAPTED 
EOlt AN ABNOKMAI.. AUG- 
MENTATION OE n\ 

I . Tidilliatiilff agents adapted 
for gcnuhie hypersthenia. 

a. Agents diminishing the 
blood and fluids. 

1. Bloodletting. 

2. Antiplflogistic pur- 

gatives. 

h. Debilitating agents in a 
limited sense — teraper- 
unts. 

r. Agents which abstract 
heat. 

11. llidamnts adapted for ah- 
normal terision of fibres^ and 
for augmented irritability 
and sensibility. 

a. Oleaginous substances. 

b. IMucilagiiious, amylaceous, 

and albuminous sub- 
stances. 

c. Saccharine substances. 


B. Alterative agents adapt- 
ed FOR AN alteration OK 
VITALITY. 


1. Resolvents adapted for an 
alteration of vitality from 
imtmal causes. > 

a. Solvents. 

b. Absorbents. 

c. Li(|ucfacients. 

d. Irritating resolvents. 

e. Strengthening resolvents. 

1 . Excitants. 

2. 'Ponies. 


TI. Evacnanis adapted for re- 
ieniions. 
a. Emetics. 
h. Purgatives, 
r. Emmenagogucs, 

d. Diuretics. l 

e. Diajflioretics. 

f. Diaphoretico-dkretics, or j 

t he so-callcd purifiers of 
the blood. 

g. Cutaneous irritants. 

h. Anthelmintics. 

Ill* Alteratives adapted fgr al- 
tered sensibility and irrita- 
bilily. ^ 

a. Narcotics adapted for hy- 
penesthesis and convul- 
sability. 

1 . Depressing narco- 

tics. 

2. Exciting narcotics. 

3. Resolvent - acronar- 

cotics. 

4. Acronarcotics. 

5. Bitter poisonous 

narcotics. 

6. Metallic substances. 


C. Agents which aatgment 

VITALITY, and are ADAPT- 
ED FOR APPARENTLY OR 
• ACTUALLY LESSENED VI- 
TALITY. 

1. Irriianis adapted for torpid 
debilily, 
a. Resolvents. 
h. Drastics. 
c. Acrids. 


11. Strengthening agents adapt- 
ed for true debility. 

a. Animating, analeptics. 

b. Exciting - animating 

agents. 

0 . Exciting-strengthening 
agents. 

1. Carminatives. 

2. Aromatic herbs. 

3. Powerful excitants. 

4. Balsamics. 

5. Irritating excitants. 

6. Empyremnatic 

agents. 

7. Spices. 

8. Exciting irritants. 
d. Tonics. 

1. Consolidating 

agents. 

2. Tonic bitters, 

3. Astringents. 

4. Antiseptics. 

5 Exciting Ionics. 


In this classification, the author assuAies that medicines act in one of three 
ways only, viz. by lessening, by altering, or by augmenting vitahty (see mite^ 
P- 95). There is, therefore, in this arrangement, no place for agents which 
act simultaneously in two of these three ways : foi» example, by both altering 
^nd augmenting vital action. This defect leads the author into many errors 
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in the details of his classification ; and it will be found that most of the 
agents placed in the third division (C) are, in reality, referable to the second 
division (B), on account of their alterative action. 

DK. C. G. MITSCHEBIJCH’S CLASSIFICATION. 


Iff/ Class — Medicamenta tonica. 

Ordep I. Araara. 

II. Adstringcntia. 

111. rerri pra^piirata. 

Jppmdix — Mangancsii prteparaia. 
TV, Frigus. 

Cla^s — Mfidimwmta mollieniia et 
nutrientla. 

Order 1. Mucilagiriosa. 

11. Amylacca. 
in. Piiiguia ct oleosa. 

JY. Albuminosa et caseosa. 

V. Oelatinosa. 

VI. Saccharina. 

Vll. Color humidus. 

Sd Class — Medicamenta excitantia. 
Order I. Tonico-cxcitantia. 

TI. Excitants which promote digestion. 

III. Excitants which promote the secre- 

tions and excretions. 

IV. Excitants which affect the hrain and 

spinal cord. 

V. Cal or siccus. 

Appendix — Camphor, arnica, sul- 
phur, carburet of sulphur, cm- 
pyroumatic oils, electricity. 

Wt Class — Medicamenta acria. 

Order 1. Aromatn acria. 

II. Emetica acria, 
ill. Cathailica drostica scu acria. 

IV. Diuretica acria. 

V. Narcotico-acria, 

[^Emmenapoga acria are made a 
distinct order in the iltroduc- 
tion ; but in the subsequent 
division of the classes they are 
omitted.] 


5M Class — Medicamenta temperantia. 

Order I. Aeida temperantia. 

II. Acida tonica-temperantia. 

Wt Class — Medicamenta solventia. 

Order 1. Caustica alkalina. 

II. Salia media. 

7/// Class — Medicamenta narcotica. 

Order I. Agents which paralyse the activity of 
the whole nervous system (e. g. 
(tci,dum hydrocyanicnm). 

II. Agents which especially act on the 
spinal man’ow, and at first in- 
crease but soon interrupt sensation 
‘ and motion (e. g. mix vomica), 

I II. Agents which especially interrupt the 
function of the brain, and also that 
of the spinal cord and sympathetic 
nerves (e. g. hyoscyamus aiid bella- 
donna), 

IV. Agents which at first change and at 
last stupefy the peculiar activity of 
the brain, interrupt the function of 
the spinal cord, and at the same 
time act as powerful alteratives on 
the sympathetic nerves (e. g. opium ) . 

V. Narcotico-acria (e. g. digit alu). 

Appendix — Medicamenta mentem 
deprimentia et alterantia (psy- 
chica). 

Wi Class — Medicamenta alterantia. 

Order 1. Tlic earths and their compounds. 

11. The metals and their compounds. 

Class — Medicamenta incerta sedis. 


■ The first part of Dr. MitscherlicVs work, in which he gave an .outline of 
his proposed classification, was published in 1837. Several other parts, 
embracing descriptions of the first, second, tliird, and fourth classes, have 
subsequently appeared; and in these he has somewhqt modified the sub- 
divisions of the first four classes. These modifications I have embodied in 
the above table. The five latter classes remam as they were produced in 
1837. 

Dr. C. H. Schultz’s classification . — The most extraordinary modem 
classification is that of !Qr. C. H. Schultz, of which . the following is an 
outline : — 
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D]l. C. H. SCHULTZ’S CLASSIFICATION. 


A.Rioi-ytica. Their 
action tends to the 
dissolution Of life 
and structure (du- 
Mlvenlia orf'anica), 
'I'hey weaken and 
disorj^aiiize, and are 
opposed to organi- 
mtion and assimila’ 
tion. Vmena, 


'' 1. Plastiljftica, For 
vegetative life. Me- 
tals, haloids. 


2. Erethili/ticaillAe- 
inatolytica). 

Acids, salts, mucus. 


'"l. P, morpholptica. Acting 
chiefly on the morbid vegeta- 
, tion of cells, bones, and 
glands. 

2. P.haematica. Acting chiefly 
on the blood and vessels. 

3. P, myotica. Acting chiefly 

^ on the muscles and nerves. 

4. P, tympkatica. Acting 
chiefly on the lymphatic sys- 
tem. They check both decom- 

V position and assimilation. 

f l. //. physoda. Acting on the 
blood-corpuscles. 

2. ff. plamiatoda. Acting on 
the blood-plasma. 
Phrenolytica. Acting chiefly 
on the brain. 


Ls. Neurolytica, 


-I 2. Aeittheailytica. Senses-nar- 
cotics (paralyzing feeling and 
allaying pain). 

3. Myelolytica, Excitopuraly- 
^ tica. 


f 4. Plagtibiotica. - 


11. Anabiotioa. 
Tlu’ir action tends 
to the increase of 
vitality, of organiza- 
tion, and of anima- 
tion. They there- 
j.;fore preserve {con- 
tmnlia)y organize, 
and strengthen. 


5. Erethihiotica 
(Haematobiotica). 
Aethereo-oleosa. 


^\. P. anapeptica» Influencing 
assimibition. 

2. P. anatrophica 

3. P. m.yof/c<i(anerethica). Ac- 
tion chiefly on the irritable 
organs. 

^ 1 . jK. anapej>ika (homoeotica). 
Action chiefly on the diges- 
tive organs and sunguilica- 
tion. 

2. E, pneimat(pda (physoda). 
j Action chiefly on the blood- 

corpuscles, the lungs, and 
heart. 

3. E.nenroda. Action through 
^ the blood on the nerves. 


{ 1. Phrenohioticai 

2. MyeloHotica, Excitocontrac 
toria. 

3. Aesthesihiotica* 


7. Planiagoniittica. 


1. P, enteragoga. Laxantia, 
BialBgoga(stomiflagoga), cho- 
j lagoga. 

I 2. P.dmnatagoga. Sudorifics. 


^•Aoonistica. 
rijeir action tei 
wtheprbductioi 

a defensive proc< 
fts in diseases. Tl 
excite artiflcial 
ver, inflammatic 



o.uii. viisexpel 
^Taatica oppose 

¥ica.) ' 


8. Erei^agonistica. 
Acria. 


I 9. Neurugoniifica, 
(Neuropoiytica). 


(^3. P. nephragoga, Diuretics. 

ri. E.phlogoga. Rulnifacientia, 
urentia, siippurantia. 


1.2. E, haematagoga. 


Pneamonapolytica, (Expec- 
torantia, errhina). 

< 2. MnteropolyUca, Gastrapo- 
lytica (emetica), colidapoly- 
^ tica (teuesmica, eccoprotica). 


Tliecolliquescent metals: mer- 
cury, antimony. 


The caustic irritating metals : 

copper, arsenic, silver, gold. 
The astringent metals ; iron, 
lead, zinc, bismuth. 

Iodine, bromine, chlorine, car- 
bon. 


Mineral acids, vegetable acids. 

Alkaline and earthy salts, mu- 
cus. 

Prussic acid, stramonium, hy- 
oscyamus, belladonna, dul- 
camara, nicotiana, amanita 
muscaria. 

Aconitnm, pulsatilla, hellebo- 
rus uiger, clematis, primula- 
ceai, secale cornutum. 

Conium, cicuta, phellandrium, 
digitalis, and other scrophu- 
larinea;. 

Amara. 

Gelatinosa, albuminosa, oleosa, 
forinosa. 

Adstringentia vegetabilia. 


Volatile oil, combined with 
bitter and astringent sub- 
stances, aroniatica, cinna- 
mon, cloves, ginger, &c. 

The mint-like volatile oils of 
labiatie, the Valerianae, many 
compositae. 

Volatile oil in combination with 
resin, bals. peruvianum, b. 
cupaivae, myrrha, olibanum, 
benzoin, gum-resins of um- 
belliferae. 

Opium, cannabis, bumulus, 
ether, alcohol, wine. 

Stryclmeae, nux vomica, ignatia. 
Menispermeae, cocenhis, co 
lumbo : coriaria myrtifolia. 

Moschus, castoreum, ammo- 
niacalia, empyreumatica. ^ 

Senna, tamarinds, manna, 
geoffroya, jalapa. 

Sainbucus, jacea, ammoniacal 
salts. 

Alkalia, sapones, saponaria, 
sarza, carex arenaria. 

Euphorbiacese, thymeJwe (me- 
zereon), meloes majales, can- 
tharides, phosphorus, vera- 
trineae (veratnim album, col- 
chicum), crucifero? (sinapis 
cocblearia), piperineac (cu- 
beba;). 

Toxicodendron, asarura, ai isto- 
lochia, taxus; sabina, juuipe- 
rus, crocus, aloS, allium, 
sulphur. 

Senega, arnica, pyrethrum ac- 
mella, scilla, ainim, r. ireos. 

Ipecacuanha, cafnana, cucur- 
bitaceae (elaterium bryonia, 
colocynthis), guttiferse. 
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2* According to Brtmonian Principles. 


Some physicians have classified the articles^ of the Materia Medica in 
accordance with Bnmonian ^irinciplvsi^ I have before * (see p. 90) stated 
that Brown regarded all medicines as stimulants ; that is, as agents causing ’ 
excitement. J3ut he suj)poscd some of them to produce less excitement than 
is requisite for health ; and, tlierefore, to be the remedies fur sthenic diathesis : 
hence they were termed dehiUtating or cniHsthcnic, On the other hand, 
some agents give more excitement than suits the healthy state; and are, 
therefore, the remedies for the asthenic diathesis. These he called atirnulmt 
ox tithe tit The following pharmacological works are based on Brunonian 

principles 2: — 

Versurli eincr einfaclip praktischen Arznciniittellclire. Wien, 1797. 

, Pharmficojjceia Browniana, odor llaiidbueli der t*iiifaclisteii und wirksamsten Hcihniftel, 
mjt kliin'sclicu Bcmcrkhngcn im Geiste dt‘r j^eliiulcrleu neuen Arziieilehre. Stuttgart, 


»/. S. Frank — ^Vcrsncli ciiicr tboorctiseh-prakUsclion ArzneiinittcUclirc nach den Gruiid- 
saizon der Err^ugstheorie. Erlaugcn, 1S02. — 2 Auil. Wien, ]80t. 

C. F. Umrias (‘iiicr Arznciinittcllehre nach deu Grundsatzen der Errcguiigs- 

tlicoric. Tioipzig, 1803. ^ r 

Gj^ortet — ^^Irait^ de Pharmacologie, bji&ec .snr lajfcheorie de Brown. Paris, 1806. 

F, Wurzer — Grundriss der Arzneimittellehrc. Lcipag, 1S08. f 

J. H, Muller — llaiidbuch dor Lehpns-uud Arziieimittl*nehre. Leipzig, 1809. 

/. A. Neurohr — V(Ti>uch eincr eiiifachcn ]>raktischen Arznciinittcllehre. Zweitc Aufl. 

^ Heidelberg, 18U. 

iT. Sehotte — Prakiische Arzncinnittellehrc fur Acrzte unde Wundarzte naoh don Gnmd- 
^atzen der Erregungstheorie. 2 Bde. Berlin, 1815. 


3. According to the Doctrine of Contra-Stimulus. 

In the following work, the articles of tlio Materia Medica are arranged 
ac'cording to the doctrine of contra-stimulus : — 

G. Giacmnhf } — Tratiato lilosofico-sperimcntalc dci soccorsi terapeutiei. 4 vols. 8vo. 
Padova, 1833-3(7. 


GIACOMINI’S CL-VSSIFICATION. 

Class I. Hifpersthmics, 

Order 1 . Cardiaro^vascuJO’^hypersihenics ; ammonia and its carbonate. 

order 2. Vascide-cardiac h/fpersthemes : (he ethers. 

Order 8. Cephahr hypetsthniicH : opium, morphia, and narcotina. 

Order 4. S^nal hypirUhenics ; alcohol, rum, chcrry-spirit, and wine. 

Order 5. Gastro-entenc hypersthenics : volatile oils, cinudmon, cloves, and nutmegs. 

Class II, Hyposth ernes or Contra-stimulants, 

Order 1. Cardiaco-vdseulo-hjposihemcs : hydrocyanic acid, laurel water, bitter almonds, peach 
leaves and flowers, black cherries, cantharides, digitahs, squills, colchicum, white helle- 
bore, ccbadilla, camphor, )»pppcrimnt, sage, chamomile, vcnicc turpentine, balsam of 
copaiva, juniper, carbonic acid, nitre, acetate of potash, and Isparagus. 

Order 2. Vascvlo-cardtae hyposthenies : ^ 

Sect. 1. Arterial vascuto-hyposthenicst antimonials, aconite, ipecacuanha, elder flowers, 
didcamara, sarsaparilla, ^.naiacum, sulphm-, sulphurct of potash, sulphuretted 
mincrnl waters, ergot of rye, cinchona, willow hark, icchind moss, and iron. 
Sect. 2. Venous vaseiih-kyposthenies ; sulphuric, nitric, hydrochloric, and nitro- 


* T/jf* tVorks of /)r. John Bromn, vol. ii. p. 205, 1801. 

* Mcyehpadisches Worierhueh der mecUamschen IVmensehaflen, 3 Bd. art. Arznevmttellehre. 
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muriatic acids, chlorine, oxalic, citric, acetic, and boracic acids, mustard, 
and scurvy-grass. 

Orders. mercurials, iodine, burnt sponge, bromine, cliloride 

of barium, and hemlock. 

Order 4. Gastric hi/posthenics : bismuth, quassia, calumba, wormwood, wormseed, gentian, taraxa- 
cum, and bitters. 

Order 5. Entmtic hyposihenics : tamarinds, cassia, prunes, manna, fixed oils of almonds, olives, 
linseed, and castor, cream of tartar, sulphates of magnesia, potash, and soda, carhunatc 
of magnesia, senna, rhubarb, jalap, aloes, scammony, purgative elixir, gamboge, and the 
oils of caper spui-ge, and croton. 

Order 6. Ophalic hyposthcnics : belladonna, stramonium, henbane, and tobacco. 

Order 7. Bpinal hyposthenics: strychnia, nux vomica, St. Ignatius’s bean, toxicodendron, lead, 
arnica, assafoctida, and valerian. 

Andra|^ who quotes Fanzago, Tommasini, and Gozzi, says, that the Italians 
divide medicines into two classes, dynamics and irritants. The first com- 
preliends tliose agents which augment or depress excitability, — stimulants and 
coutra-stimulants ; the second includes mechanical and chemical agents. 


4. According to the Doctrine of Broiissais. 

The followers of Broussais; tlic founder of what the French denominate the 
liew Medical Doctrine, or Physioloyical Medicine, consider all medicines 
to be either stimulants or debilitants. When a stimulant is applied to the 
allected organ, it is termed a direct stimulant ; but when applied to a part 
more or less distant from that affected, it is termed a revulsive, or sometimes 
Jin indirect debilitant. Hence medicines arc divided into dehilitants^ direct 
stimulants, and revulsives. Tliis is the plan adopted in the folld^ing 
work : — 

h, /. Begin — ^Trait^ do Th^rapeiitique, r^dige d^aprbs les principes do la ixouveUe 
Doctrine M^dicale, t. ii, Paris, 1825. 

6. According to Chemico-Physiological Principles. 

Another mode of classifying imxlicines is on chemico-physiological prin- 
ciples ; or, to use the phrase of Dr. Osann^, on the chemicq-therapeutical 
bjisis of naiiural philosophy. Tliis method has been adopted in the following 
works : — 

K. F. Burdach — System der Arzneimittellchre, 1807-9. 3 Bde. — 2tc Anil. 1817-13? 

0, IL 0, "Blscliof— Die Lclirc von den chemiseben Heilmittchi, oder Hiindbucli dcr 
Arzneiinittellebrc. 3 Bdc. Bonn, 1825-31.-^1 bavc given a sketch of this classifi- 
cation in tlie London Medical Gazette^ vol. xvii. p. 164.J 

JF. Qrabm, M.I). Chcniisch-pbysiologisches System der Pliarmakodynamik. ler Theil : 
Kiel, 1837. 2er Tbeil : Kiel, 1S38. 

* 6. According to the Part affected. 

Another mode of classifying medicines is to arrange them according to the 
particular structure or organ which Hhey affect ; as into medicines acting 
specifically on the nervous system ; medicines acting specifically on the vascular 
-- — JL ! — : 

' Bkt, de MM, et de Chimrg. praiiq, art. Conhe^Stimulant. 

^ Encyclop. WbHerb, d. med. Wmemchaftm, 
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system, and so on. Some authors have formed tlieir principal divisions, 
or classes of medicines, from the acted on; and their orders, from the 
nature or quality of the eflect. 

The following writers have followed this order of classification : — 

/. L. Alibert — Noiiveaux Ek^mcns dc Therapeuti(jiic et de Mati^re M^dicale, 5inc ed. 3 1. 
Paris, 1820. — [I have given a sketch of this classification in the lA)udon Medical 
Gazelle^ vol. xvii. p. 105.] 

Dr. Qranoiltc — Medical and Physical Journal, for April 1822, yol. xlvii. 

/. Merle, M.I). — A Treatise on Materia Mcdica and Th(;rapeutic8, 2d ed. Philadelphia, 

. 1824 ;--3d edit. 1825. 

Fh. F. W. Vofft — Lelirbiich dor Pharmakodynamik. 2 Bde. 2te Aufl. 1828 ; — 3te Anil. 
1832. — 4. Ausg. Giessen, 1843. 
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EBERLE’S tCLASSTFICATl ON. 


A. — Medidnes that act spe- 
cifically on the intes. 
tinal canal, or upon 
morbific matter lodged 
in it 


B. — Medicines whose action 
is principally directed 
to the muscular •sys- 
tem 


(/. — Medicines that act spe- 
cifically on the uterine 
f^stem 

i). — Medicines that act spe- 
cifically on the nervous 
system 

— Medicines whose action 
is princi])ally manifested 
in the circulatory sys- 
tem 


F. — Medicines acting spe- 
cifically upon the or- 
gans of secretion 


G. — Medicines that act spe- 
cifically upon the resph 
ratory 


C I. Medicines that excite discharges from the 

alimentary canal , 

II. Medicines calculated to destroy or counter- 
act the influence of uiorbilic substances 
lodged in the alimentary catnd , 

I. Medicines calcnlatcd to correct certain ' 
. morbid conditions of the system, by 

acting on the tonicity of tlic muscular 
fibre 

II. Medicines calculated to correct certain ' 

morbid states of the system, by aeding 
on the contractility of the musculiu* 

fibre 

T. Medicines calculated to promote the men- 
strual dischaj’gc 

II. Medicines calculated to incn»se the i)ar- 
turieiit efforts of the womb 

I. Medicines that lessen the sensibility and 

irritability of the nervous system 

II. Medicines that increase and equalise tlie 

nervous energy 


Emetics. 

Cathartics. 

Anthelmintics. 

Antacids. 


Tonics. 


I. Medicines that increase the action of the 

heart and arteries 

- I. Medicines that act on the C 

cutaneous cxhalcuts... 

II. Medicines that increase the action of the 

urinary organs 

III. Medicines that alter the state of the uri- 

nary secretion 

IV. Medicines that promote the secretory ac- 

tion of the salivar)^ glands 

I. Medicines calculated to increase tl^, mu- 

cous secretion in the bronchia, and to 
promote its discharge 

II. Mcdicines^whose action is truly topical... | 


Astringents. 

Emmenagoguos. 

Abortiva. 

Narcotics. 

Aiitispasmodics. 

j Stimulants. 

Diaphoretics. 
r Epispastics. 

^ Errhines. 

(. Emollients. 

j Diuretics. 

I Airtilithics. 

I Sialagogues. 

/ Expectorants. 

C Inhalations. 


Emollients. 

Escharotics. 


VOGT’S CLASSIFICATION. 

Vogt>iftakes three classes of medicinos : the first inchiding those agents which specially 
affect the mmihilily of the body, the second contaiiung those which edter the irritabilU]/ 
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of the system, and the third embnwjing those agents which mflnenoe what he calls the 
regetaUmt of the body — that is, the organic functbns ; namely, nutrition and reproduc- 
tion. 

OllBERS. ’ DIVISIONS. 


r 


CiASS I. Medicines operat- 
ing specMy on the ner- j 
ims system, ami par- ^ 
Ilvdarlij nsed as nemmus 
agents 


1. Medicines which limit the 
vital manifestation of the 
nervous system ( narco- 
tiea) 


2. Medicines which exalt and 
strengthen the vital inaiii- 
festations of the nervous 
system {neroiua) 


(!h.\ss II. 3Icdicines ope- 
rating specially on irrl- ^ 
table life. 


(li.ASS III. Medicines ope- 
rathuf specially on ike 
veyetathe [organic] sys- 
tem, and which are par- 
tirnlar/y used in diseases 
of Tcffetatlon [nutrition 
aud reproduction] 


1. Weakening {antiphlogistica) 

2. Medicines which heighten 

aud strengthen the vital 
manifestations of the irri- 
table, system 

1. Medicines operating 8j)e- 

cially on the scci'ctiug aud 
excreting systems 

2. Medicines which specially 

operate on the formative 
process 


'"1. Opium and its allies. 

2. Nux vomica, and medicines simi- 

lar to it. 

3. Hydrocyanic acid, and vegetables 

allied to it. 

j 4. Belladonna, and medicines simi- 
) lar to it. 

1. Nerviria volatilia (ammonia, 

musk, &i5.) 

2. Nerviiio-alterantia ; antispasmo- 

dica {ipccacuHiiha, copper, jsinc, 
^ hismuth, &c.) 

as the neutral sails, cold, &c. 

^1. Excitantia volatilia (as camphor, 
J mints, &c.) 

2. Tonica. 

3. Antiscptica (acids, chlorine, &c.) 
" 1 . Heat. 

2. Gumrni-resinosa, balsamica, and 
resinosa. 

•3. Resol ventia (acrids, mercury, an- 
-j ti?iiouy, sulphur, alkalies, iodine, 

&c.) 

1. Aromata (pepper, pyrethrurn, 
nutmegs, &c.) 

^2. Nutrieiitia. 


€, Classifications founded on Therapeutical Properties. 

The curative and remedial powers of medicines are not absolute and constant, 
but relative and conditional ; so that we have no substance which, under every 
circumstance, is a remedy lor a particular ^disease. This will explain why no 
mod(*ni author has attempted to chissify remedies according to their tlicra^ 
peutical properties. Such a classification, if attempted, must be an arrang# 
merit of diseases, and an enumeration of the medicines which experience had 
found frequently, though not invariably, beneficial for each. On this principle, 
an Index of JJiseases and of Remedies according to the opinions of the 
atment Greeks^ Latins, and Arabs, has been given in the following work 

J. Rntty^ M.D. — ^Maforia Medica antiqua et nova, repurgata et illustrata, 4to. Rotte- 
rodauii, 1775. 

Strictly speaking, therefore, there are no substances to which the term 
specifics {specifica qualitativa, Hufeland^) can be properly applied. Yet 
it cannot be deiiied that there are many medicines which are particularly 
appropriated to the cjre of certain diseases, or to the relief of pai*ticular symp- 
toms; experience having shown that they more frequently give relief than 
other agents. As examples I may refer to the use of mercury in syphilis, 
disulphate of quina in ague, arsenious md in lepra, and hydrocyanic acid in 
vomiting and gastrodynia. Moreover, I cannot ainit that any satisfactory 
explanation has yet been given of i\it modm medendi of many of these agents, 
"he relief obtained in constipation by the use of se:(jna, and in pain by that of 


^ Lehrbuch der allyemeinen Jleilkmd^^ S. 194, 2tc ilJufl. Jeiia, 1830. 
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opium, is explicable by reference to the known physiological effects of tlieso 
substances. But the benefit procured in venereal diseases by mercury, in 
ague by disulphatfe of quina, &c. cannot be accounted for by reference to any 
known physiological eltects which these substances j^roduce, and our use of 
them/ therefore, is at present empirical. It cannot, however, be doubted 
that had we a more intimate acquaintance nith, and jirecise knowledge of, tlie 
action of remedies, the therapeutical properties of medicines would no longer 
appear incomprehensible and mysterious. 

Though no systematic therapeutical classification has, to my knowledge, 
been attempted by modern authors, yet in some recent works several thera- 
peutical classes have been admitted ; especially in flie following : — 

jP. jPw, M.D.— ^ours de Pharmacologic, 2 tomes. Paris, lS31.-~-[His.^lass of specifics 
includes antisyphilitics, aiitipsorics, febrifuges or aniiperiodics, aritJ^crofuloiis medi- 
cines, and anihclmintics]. . . ’ . 

H. IHerbach^ M.l). — Die neueste|i Entdeckungen in der Materia Medica^ 2te Ansg. 
lor Band. Heidelberg und Leipzig, 1837.* 


7. Physiological Classes of Medicines. 


I have already (p. 145) expressed my opinion that, in the present ?tate of 
our knowledge, a physiological classification of medicines cannot be satisfac- 
torily effected. It is principally on this ground that I have thought it 
advisable, in the following pages, not to follow this kind of arrangement ; 
though it appears to me advisable to pn^cede tlie account of medicines indi- 
vidually, by some notice of tlie more important groups which they fonn when 
aiTanged on })liysiological principles. 

In doing this, I shall adopt the following arrangement : — 


1. Medicines employed for their external or topical effects. 

a. Acting inechaiically . . . • ^ . 

Acting chemically . . - . 

y. Acting dynamically 

2. Medicines employed for their remote or general effects. 

a. Acting on the blood . .... 

jS. Acting on the respiratoryorgans . 
y. Acting on the nelsons system 
8. Acting on the digestive organs . 

€. Aoting on the excernent system . 

C Acting on the sexual organs 


Medicamenta. 

Topka. 

Chiss T. Mcchanica. 
Class 2, T. Chernica. 
Class 3, T. Dynamica. 

Oeneralia^. 

Class 4, Ilmmatica. 
Class 5, Pjioiimatica. 
Class 0, Neurotica. 
Class 7, Cmliaca. 

Class 8, Eccritica. 
Class 9, Genetica. 


Class 1. Topica Mechanica, Topical Medicines acting Mechanically. 

These are topical remedi|p wliich operate therapeutically by a physical or 
mechanical agqncy. 

This class includes mechanical antidotes, some purgatives and anthelmintics, 
and dentifrices. 

Ordek 1. Mechanical Antidotes. — In poisoning by caustic or acrid sub- 
stances, considerable relief is generally obtained by the use of diluents, oily, 
mucilaginous, and other demulcent liquids, and fine impalpable powders. These 


* The names piven to the classes of the r/etiet^ia are those used by Dr. Good, in his rhfjsiolO’ 
gkat Sy&im of Nosologif^ to doaignate classes of (disease. 
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substances lessen tlie injurious action t)f poisons by diluting and enveloping 
them, by sheathing the mucous surface of the stomach and intestines, and by 
obstructing absorption. Hence I have termed them mechasaical antidotes. 

Demulceniia. # Fulveres. 

Aqua. Gelatinosa. Carbo aniraalis, Ferri sesquioxydum 

Mucilaginosa. Albumiuosa. Carbo ligiii. Magnesia. 

Fariuosa. Oleosa. Farina. 

ISacebarina. 

Sonie"* of these agents act^ in particular cases, as chemical antidotes also^ 
(sec Class II. Chemica). 

Order 2. PurgativIus aisd Anthelmintics acting Mechanically.—^ 
Some few me^inal agents^ occasionally used as purgatives and anthelmintics, 
are eni])loyed bn account of their mcchaTiical intlueiictL Three only require 
to be mentioned. ' * , 

Hydrargyrum. | Stanni pulvis. | Mucuna prurienB— 

Metallic mercury is employed as a cathartic in alvine obstructions ; wlple 
powdered tin and the hairs of the pods of cowhage are used as vermifuges. 
The first acts by its gravity ; wliile the third, and perhaps the second also, 
operate as mechanical irritants. 

Order 3. Dentifrices {dentifricia ; o^ovToafxriyfxa ; bhvTorpifxiia) are 
mechanical agents, usually powders, employed for chvansiiig the teeth. They 
were in use among the Greeks and Ilomans^ The following substances form 
the bases of most of the dentifrices now in use : — 


Fumox. 

Os sepia'. 

Myrrha. 

Sanguis draconis. 

Dolus arrncniaca^. 

Sodii cliloridum. 

Cinchonaj cortex. 

Catechu. 

Creta. 

l*otass£c bitartras. 

Iridis florentin© radix. 



Tooth powders require to have a certain degree of hardness or grittiness to 
enable them to remove the foi^ign matters adherent' 40 the teeth, but, if too 
hard, they arc injurious to the enamel. Pumice powder is too gritty for 
frequent use. Employed occasionally (say once in two or three months) it im 
serviceable. Charcoal and cuttlefish bone powder are good detergents. Chalk 
is very soft. Ratanhy, cinchona, and catechol, are useful astringents. Myrrh 
is employed’ partly for its odour. All insoluble powders, however, are 
more or le^ss objectionable, since they are apt to ' accumulate in the space 
formed by the fold of the gum and. the neck of the tooth, and thus present a 
coloured circle. To hide this many tooth powders are coloured red with 
bole armeniac. The soluble substances which may be used as tooth powders 
arc, — sulphate of potash, phosphate of soda, bitartrate of potash, and conunou 
salL 

Disinfecting and decoloriz|^ tooth powders^ washes, and lozenges, owe 
tlicir efficacy to chloride oMhne, and are used to destroy ihe unpleasant 
odour of the breatli, and restore the white colour of teeth when stained 
by tobacco 3, &c. Thus, one part of chl^ide of lime may be added to twenty 

-^1 ^ ; ; ; — 

Galen, Do Compos, Medieam: stmudum locos, lib. v. ; al^, Faulus Mghieta, translated by 

2 * P- seq. Syd. Sqc. 1844. 

liie substaiiQc sold in the shops under this name is an artificial mixture of pipe-clay and seipiiui- 
oxulc of iron. . » ’ * i 

^ Journal do Chimie Medicate, t. iii. p. 494 ; llld t. iv. p. 28. 
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or thirty parts of chalky and used as a decolorizing tooth powder. A 
disinfecting mouth-wash is prepared by digesting three drachms of chlo- 
ride of lime in two ounces of distilled water; aiid^ to tlie filtered solution^ 
adding two ounces of spiritj to wliich some scent (as otto of roses) has been 
added. 

II. Tojnca Chemica, Topical Medicines acting Chemically. 

This class includes those chemical agents which arc employed in medicine sla 
topical medicines. 

We may divide tliem, according to the pur])bses for which they are used^ 
into four orders; viz. miisitics, aatrinifeuU, aiftidoies, and disw/ectantu, 

Haik Dyjis (tincturdP capillorum ; rpixUov ; ^dfi/xara rpix^y) are'^clieiiiical agents • 
but they are not included in this class, because their craploviucnt usufdly devolves on the 
h^^'d^csser. Yet, occasioiudly, a knowledge of them is useful to the inediciil pnictitiouer. 
“ Galen, wlien about to treat, of compositions for the liair, remarks that the application of 
these docs not belong pro})erly to the physickm ; hut tliat lie may sometimes be obliged to 
fumsh them to royal ladies^ whom, under certain circumstances, lie cannot vcntiue t^o 
disobey 

Hair dyes were in use by the ladies of antiquity and numerous recipes for their pre- 
paratiou arc to be found in ancient medical authors^. 

mineral, others vegetable, — liave been used as hair dyes. 
Ihe base of most ol the powders, pastes, and liquids sold in the shops is cither lead or 
silver. A mixture of finely -powdered litliargc or carbonate of lead, and about iin equal 
weight of slaked lime (to wliieli starch is sorm'tinies addtal) is frequently usiuH. It is 
nuulc mto a paste with water or skim milk, and applied with a brush. An oil-skin cap is 
then put on to prevent cvaporati()i 4 and in four or five hours is removed, and the dye 
washed out. The water causes the oxide of lead to unite with the lime, forming a plum- 
Ditc 01 lime. The hme is uscfiil by removing the grease of the hair, while the Ic^id 
(Wnbincs with the sulphur contained in the hair, and forms the black sulphuret of Icjul. 
Leaden conibs act on the same principle. Nitrate of silvi'-r is also exicmsively used as a 
hair dye. Hair, iinprcgnated with a solution of tins salt, blackens partly by the reduction 
ot trie silver, ])artly by tlie formation of the black sulphuret of silver. Sometimes a solu- 
tion ol hydrosulphuret of^ninia, to wliich caustic potash has beem added, is applie.d to 
the mr prevms to the Me of the nitrate. Other Ibnnulse for hair dyes have been 
.published Hie objections to the use of mineral hair dyes are, that tlicy commonly coni- 
nnuucatc a reddish or purplish tint, and render tlie hair dry, cris}), and lirittle. 

Various vegetable substances have been employed; as tlic green shells of walnuts 
(corle^ ?mcuM juglandk viridia). These arc used in the form of decoction, or of the 
BO-c^cd walnut liquor. The “Tinctur zum Scliwarzfarbcn dcr Hfiarc” is an alcoholic 
j*.,. ^ticture 01 tiiese sliells scented Avith oil of lavender®. Pyro-gallic ackl has .recently been 
. proposed as a hair dye'. 

The detection of stained hair is sometimes an object of medico-legal rescarcb«. Lead 
may be recognised in hair by boiling the latter in mtric acid, and applying the tests for 
lead to the nitnc solution. To detect silver, the hair must be treiSitcd with chlorine, to 

^ ’ Ta7dti9 translated by Mr. Adams for the Sydenham Society, vol.i.pp. 342-4 1^44.— 

See also Galen, De Compos. Medicam. semndtm locos ^ lib. i. ' \ * 

2 Medetf .is said to have , been acquainted with the art of dyeing gaty hairs black, and piu-tly in 
consequence of this she had the reputation discing able to restore youth to old people. 

^ Galen, supra cit. ; JPaiilus, supra cit. ;,,aha Alexmtder IS'alliunus, i. 3. 

4 The use of a composition of tliis kind, caUed Bovdre d'llalk, is said to have produced onhthalinia. 
{jAmo. Med. Gaz, Nov. 18, 1842.) ^ ^ ^ 

® See Gray’s Sapplemmt to the Tharmaoopwm, liy Mr. Redwood, p. 740, Lond. 1847. Also, 
Journal de Chimie MSdkale, tom. ii, p. 250, 2nde ser. 

® Phoebus, Handb^h der Arznem^ordnnngsJehre^ Th. ii. p. 148, 8ttc Ausgabe, 1840. 

7 Fharwaceutkai Journal y voi. iii, p, 586. * * 

** Devotgie, Midedne Ugcle, t. ii. ji. 031, Paris, 1836; and Dr. Cummin, Und. Med. Gk. 
vol. XIX. p. 216. 
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form chloride of silver, which is soluble in ammonia. From the aminoniacal soluiion the 
chloride may be precipitated by nitric acid, and its nature ascertained by the usual lueaus. 

Ordeu 1. Caustica. Cauteria potentialia, — Chemical agents which 
destroy animal tissues and decompose interposed animal fluids are called 
raff sties (from Kaitay I burn). The chemical changes which the tissues and 
these agents respectively suffer, when they come in contact, have been before 
adverted to, (see pp. 89, 9f3-5). Remote or constitutional effects sometimes 
arise from the emj)loyment of caustic^ : they are in general produced by 
nervous agency, (see pp. 113, 114); but, in the case of the mercurial and 
arsenical preparations, they may be the result of absorption. 

Giiiistics are conveniently grouped in two sub-onJers — escharotica and 
cailiEcretica. 

Hub-order I. Escharotica , — The stronger caustics, which effect the com- 
])lcte destruction of the parts to which they pre applied, and wliich give rise 
to tlie formation of an e-scliar, are called escharotics (from an eschar,) 

or corrosives, Tlicy destroy both the structure and life of a part (morpholysis 
and biolysis,^: See p. 95). The eschar is succeeded by inflammation and 
sii])puratioii in subjacent tissues, by wliicli the slough is separated from the 
living parts. 

The escharotics in most frequent use are — 

Aciflum sulplinricum. I Potassa. | Antimonii tcrchloridum. . 

Acidum nitricum. | j Zinci chloridum. 

They are employed — 

1. To effect the destruction of living parts: thus to remove excrescences 
or morbid growtlis of various .kinds, — sucli as warts, condylomata, some kinds 
of ])olypi, malignant growths, and spongy granulations ; to form issues ; and 
to open abscesses, 

2. To decompose the virus of rabid animals, and venom of the viper 
and other poisonous serpents. 

Huh’Order 2. Gathreretica , — The milder caustics, which enter into chemical 
conibiTiation with the tissues and decompose the animal fluids, are called 
cat turre tics (from icadaepew, / destrot/). They do not effect that complete 
destruction of parts which the escharotics db. Those in most frequent use 
Jue as follows : — , 

lodiniiim. Acidum arseniosum. Argeuti nitras. Plurabi oxydum. 

(’alx viva. Hydrargyri binoxy- Cupri sulplias. • Plumbi acetas. 

biquor ammonite. ; dum. Cupri subacetas. Alum. 

Arscnici tersulpbure- Hydrargyri bicMori- Zinci sulphas. Acidum accticum. 

turn. dulm. Zinci acetas. Creasoton, 

Cathseretics, besides entering into chemical combination with the tissues fio 
which they (ire appliei, frequently alter the living actions going on in sub- 
jacent parts. They are used for various f^l^oses, of which the following are 
the principal : — 

1. To effect the destruction or ren^ovaPof parts, — as warts, hairs, &c. 

Epii,a.tories or Depilatories (ie^pilaiaria ; %nlothfay from \lfi\6a), I make 

fmd,) or mediemes for removing hair from the skin, were in use among the ancients'. 

: S 

' Galen, J)e Compos. M> dicam, secundum locos, lib. i. ; Panlus Maineta, translated by Mr. Adams, 
i. pp. 342 and 588. 
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They were frequeixtljr employed for immodest purposes. In modern times they have 
been used asf cosmetics to remove snperliiious hair| from the face, and as mediemes to 
remove the hair from the seal}) in the treatment ofporngo lavosa. Lime or orpiment 
(tersulphnVet of ars(;meum) arc the constituents of most of tJic ancient depilatories as 
well as of tlie modcjrn ones sold by |)crfumers as cosmetics, including tlic Turkish rmma^ 
But the use of orpiment is dangerous, esjiecially when the skin is abraded. The best and 
safest depilatory for cosmetic purposes is said* to be “ a strong solution of sul})huret of 
barium,' made into a paste with powdered starch.” It should be api)lied to the hair im- 
mediately after it is mixed, and allowed to remain there for (ivt^ or tem minutes. 

Tile aUcalics arc generally used for removing the hair in the treatment of ])on-igo favosa. 
Cazenave’s ponitmde ^pilafoirc^ (an obvious imitation of the secr(it preparation of Messrs. 
Malion) is as follows : — Carbonate of soda, 10 parts ; lime, 5 parts ; and lard, d'O parts. Mix. 

2. To alter the action of subjacent parts. Most cathserctics are practically 
useful in this way : they eficct a chemical change in the superhcial parts, 
and alter tlie morbid action, in subjacent ones. The employment of arsenious 
acid in lupus ^ of sulphate of Copper and nitrate, of silver in promoting the 
cicatrization of ulcers ; of solutions of several metallic salts in iutlammatory 
and other affections of the mucous membranes, (as in mucous and purulent 
ophthalmia, gonorrlioea, &c.’) \ of tincture of iodine applied to the skin over 
joints aflected with rheumatic or gouty inflaumiation ; and of nitrate of silver 
in erysipelas— are examples of this use of cathacretics. ' 

3. To stop hemorrhage from numerous small vessels. Cathaeretics act as 
styptics, in part by causing contraction of- the vessels, but principally by 
coagulating the blood. 

OiiDEB^i S. Astkingentia. — Thcsc are chemical agents which constrict 
fibres and coagulate albuminous fluids. When employed to obviate relaxa- 
tion of fibres and tissues, and to check excessive secretion, they are called 
afftrinf/enls ; hut, when used to repress hemorrhage, they are termed sf t/p/irs 
{ftii/ptica). Those astringents which are employed to check secretion and 
exhalation, and which exercise but little corrugating powder over the solids, 
are denominateid des^^ants {danicGuntia). 

The following is a list of the most frequently employed astringents : — 

Zinci oxydum. Plumbi acetas. Cupri sulplias. Calx. 

Zinci carbonaa. Plumbi subacetas. Hydrargyri bichloridum. Acidum tamiicum. 

Zinci sulphas. Ferii sulphas. Argenti nitras. Vcgetabilia launica^. 

Zinci acetas. Ferri sesquichloridum. Alum. Alcohol. 

The astringents are, in fact, cathmretics acting in a milder and more dilute 
fonn. All of theiti react chemically on the animal sohds and fluids. The 
chemical changes which take place have been already noticed, (see pp. 89 
and 98) . Astringents are not mere chemical agents : they operate dynamically 
also, and are powerful topical stimulants or excitants. But this dynamical 
influence, on which their utility as medicinal agents depends, is apparently a 
consequence of their chemical action, (sec pp. 90 and S5). 

The general indications for the use of the astringents are atony and relaxa- 
tion of the solid parts, with profuse secretion. The general contraindications 
for their use a*e, ri^dity aud hardness of the solids, ^eat irrita^on or inflam- 
mation, and dtyness of secreting surfaces. 

* Grtiy'a BwppUwent^ by Redwood, p. 7^7, 1847. 

Bourchordat, JSotweau Formulaire Magistral ^ p. 854, Sirie edit. 1845. 

^ A list of the vegetable astringents containing tannic acid will be given hereafter (see Tmics). 
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As topical remedies, they are employed for the following purposes : — 

L I'o stop preternatural secretion from mucous surfcices ; as in leucor- 
rluea, gonorrhoea, and gleet, 

2. To check profuse secretion from ulcerated surfaces. 

3. To stop hemorrhage ; as from the uterus and piles. 

4. To strengthen and constringe relaxed parts ; as in prolapsus. 

5. To subdue inflammation of superficial parts. When used for this 
])iir])ose, they are sometimes called repdle/tts or rcperctmives {repellentia 
scu fqiercutivntia vcl r(primevtia). Tlie most succcssfwl method of treating 
mucous and purulent inilammation of the conjunctiva is by the use of astrin- 
g(^nts, esi)ccially of nitnite of silver. This constitutes what is commonly 
icTined the Hiimulani method of treatment. The astringents a(‘t first chemi- 
cally, and then dynamically : the vessels and other tissues of the part are 
coiistringcd^ and their vital properties beneficially influenced. In erysipelas 
also, niti*ate of silver is sometimes of considerable utility. In acute rheumatism 
and gout, the i)ain, redness, swelling, and stiffness of the affected joint are 
gi eatly rdieved by the use of an iodine paint. 

OuDEiJ. 3. Antidota.— Agents winch alter the cluTnical nature of poisons, 
and citlicr render them conijilctely inert or greatly diminish tlieir activity, arc 
dc, nominated chemical antidotes (am'Sora) or counter-jnmons. 

Til ilif' treatment of cases of poisoning, the therapeutical indications to be fulfilled are 

SCVlM'ul : * . 

L The most irapoi-tant is the removal of tlic poison from the part to which it lias been 
Mpplied. From tlu; stomach it is removed by the stomach-pump, by the use of emetics, by 
tickling tile tliroai. with the linger or a feather dipped in oil, and, in the case of irritant 
poisons, liy promoting vomitiug, by diluents ana demulcents. In corrosive poisoning 
(ns In strong acjids and alkalies), the use of the stomach-pump is dangerous. As liouse or 
doiiiestie emetics, a dcsscrtsnoonful of flour of mustard, or a tablespoonful of common 
salt, stirrc'.d u]) in a tumblerful of water, or strong soap-suds, may be used. Hut the more 
(ificciiv(5 emetics are one or two scruples of sulphate of zinc, or five to fifteen grains of 
sulpha to of cojiper. Li their absence, a scruple or half a draclimof jiowdered ipecacuanha, 
or cyiui tw’o or three grains of emetic tart^i^^^iay be adminisicted. The emetic shoidd 
1 k’ given in a glass of warm water, and repeated in a quarter of an hour if it have not 
ojicratcd. From the hoioeU the poison is best removed by the use of castor oil and laxa- 
tives (’innnata. 

"1. Another indication in the treatment of poisoning is the use of the chemical neutra- 
lizers called cJmnical antidotes. These either render the poison insoluble, and thereby 
lirevciit it s absorption, or convert it into a harmless soluble substance. 

‘3. A third inaicatioii is to slieathc the living part from (jontact wdth tlie poison, by 
^vhi^•h not only the topical irritant action, but also the absolution, of the poison is pre- 
vent, (ul or lessoned. This is effected by the agents wliich 1 have already noticed under 
the name of meehmical antidotes, (see p. 154). 

4. A fourth indicatipn is to counteract pr relieve the effects of the poison. This is 
effect ed by agents which imay be conveniently termed dynamical antidotes. Thus coffee is 
given to counteract the narcotism produced by opium ; ammonia to relieve the depression 
euusfd by foxglove or prussic acid ; opiuin to allay the acute pain produced by irritant 
poisons, * 

f>. A fifth indication is tq^^jpromote the speedy removal of the poison from the system 
Htter its absorption. Mosl jioisons are absorbed into the blood, and arc subsequently 
ex])ello(i from tW system by the excreting orgaAs, (seepp. 101 and 102) ; but it is veiy 
nouhtful whether wc have riny means of accelerating their elimination. Orfila' has rqcom- 
miuided diuretics (w^hite wine and water, Selters water, and nitrate of potash), as did, in 


* Ihaite de Toxicologies t. i. pp. 20 aud 309, 4iyie edit. 1843. 
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ancient times, Cclsus^ ; Imt tliis jilan lias completely failed in a case of poisonio" by 
arsenic”, in wliich, ns iti many other insfanciis, tlierc was complete suppression ol uriiK.’. 
In the case of arsenic, Pluiidin^ thinks lhat the poison is eliminated by the mucous mem- 
brane of the aliincTilary caiinJ ; mid he, tlnn-eforc, suggests that, to prevent, ii second 
absorption, the use of juirgatives and chemical antidot(;s should be continued for a longer 
period than usual, and, pcrhajis, to the end of the malady. 


The following is a list of the substances reputed as antidotes : — 


MelaU. 

Iron filings. 

Zinc liliiig.s. 

' Acuh. 

Tannic acid. 

Acetic or 
Citric acid. 

SffJfA'. 

Alkaline or earthy sulphates. 
Chloride of sodium. 
Hypochlorite of soda or of lime. 


Alhilines. 

Ammonia. 

Carbonates of ammonia. 
Carbonates of soda. 

Magnesia. 

Carbonate of miigntjsia. 

Lime water. 

Chalk. 

Soap, t 

Suljthnrii^^ 

Sulpliurctted hydrogen (dis- 
solved in water). 

Sulphuret of potassium. 


Ilaloids. 

\ •Chlorine. 

MetaJHc oxides. 
Hydrattid sesquioxide of iron. 
Mixed oxides of iron. 

Organic snhstanxes. 
Alburiiinous substances (albu- 
men, casein, and gluten). 
Starijh. 

Oil. 

Animal charcoal'*. 


It has been well observed by Mr. Alfred Taylor/^ that objections might 
be taken to many of the substances contained in the list of antidotes : for the 
efficacy of some of them, in neutralizing the effects of the poison is quesiiou- 
uble/^ 

The following is a tabic of poisons and reputed antidotes^ with the forms 
in which the latter can be most readily obtained and employed : — 


Poisons. Forms. Antidotes. Form of Fxhibition. 


Mineral acids .... 


Vegetable acids . . 


' Sulphuric 

Sulphate of indigo. . 

• Nitric 

Muriatic 

j Nitro-nfuriatic 

Oxalic 

Tartaric 

Sal acetosellae (quad- 
roxalate of potash) . 


Aik alines 

Fixed oils 

Chalk 


r Ammonia and its 
carbonate 


Hydrocyanic acid 


Diluted hydrocyanic 

acid 

Cyanide of potassium 
- Essential oil of al-< 

nionds 

Bitter almond water 
V Laurel water 


Mixed oxides of 
iron? 


(^Chlorine? 


{ Magnesia with milk. 

Chalk (or whitening) with milk. 

Soap suds. 

Diluted solution of carbonate of soda. 
Almond, olive, or lamp oil. 

Chalk (or whitening) with water. 

Carbonate of ammonia and water to he 
swallowed. 

- Diluted ammonia to the nostrils. 
Artificial respiration of air impregnated 
with the vapour of ammonia. 

Dissolve ten grains of suljihate of iron 
in one ounce of water, and add one 
drachm of linct. muriate of iron ; to 
this solution add one scruple of car- 
bonate of potass, previously dissolved 
in one or two ounces of water. Ad- 
V minister the mixture immediately. 

( A few drops of a solution of chlorine, or 
nitro-muriatic acid, mixed with water, 
to be introduced into the stomach. 


^ Be Medicinal lih. v. caj). 27- 
- Traiie des Foisons, t. i. p. 331, Paris, 1840. 

^ Op. cit. pp. 585-6. 

^ The admission of charcoal among oheinical antidotes may perhaps be objected to. But, as 
Dumas has observed [TraiM de Ckiwivt t. i. p. 4-50), the decolorizing projierty of charcoal is strongly 
influenced by, if indeed it ought not to he entirely attributed to, ordinary chemical forces and the 
antidotal property of charcoal sotms referable to the same category as its decolorizing property. 

® On FoisonSy p. 86, 1848. 
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Poisons. 

Alkalies 

Karths 

IJarytic salts — 

Arsenie 


Antinioiiy . . 

Mojciiry ... 

Oopj)er 

Zinc 

Silver 

l<ea<l 


Iodine 


f Potash 

1 Soda 

' ATninoiiia 

I and their 
1 Carbonates .... 


i^arnonaies \ qH ^ »> . . . 

Caustic lime Carbonic aci<f«. . . 

Chloride of Vmrinm 
(muriate of baryta) Alkaline or earthy 

Nitrate of baryta ... ' sulphates 

Carbonate of baryta . . 


Lime water? •[ 

Hydrated mafcite- \ 
sia? / 


{ Arsenioiis acid } 

Arsenitos "S Hydrntwl sesqui- 

Arseniraciil j oxide of iron ? .. 


Animal charcoal . . 


Kmetic tartar \ Tannic acid 




( Corrosive sublimate 
I Nitrate of mercury. . 


Iron and zinc — 


r Sulphate . 
\ Verdigris . 

( Sulphate . 
Acetate . . . 
Chloride . 


Album inosa. 
AlkuJines ... 


Oxides 

Carbonates .. 
Soluble salts. . 


Chloride of sodium | 

Albuiiiinosa 

Alkaline or earthy j 
sulphates '| 


Hydrosulphurets 


f Chloride (spirit of \ Albuminosa . 
\ / Alkaliiies . . . 


r Md iodine,. ..... 1 starch 
L Tincture ot iodine.. / 


Form of Fjjchihltion, 

Vinegar and water, p. ce. 

Water, acidulated with acetic or pyro- 
ligneous acid. 

Sour beer. 

Aqueous solutions of citric acid. 

Lemon, orange, or lime juice. 

Almond, olive, or lamp oil. 

Lottie soda water. 

Solution of sulphate of magnesia, or of 
sul])hate of soda, or of alum. 

(For carbonate of baryta, a mixture of 
sulphate of magnesia and vinegar 
diluted. -A. S. Taylor.) 

A mixture of oil and lime water, or 
milk and lime water. 

Light miignesia mixed with water. 

Gelatinous hydrated sesquioxideof iron. 
A mixtun* of tinct. muriate of iron, or 
persulphate of iron, supersaturated by 
carbonate of ammonia. 

Ferri sesqiiioxydura (ferri carbonas) 
mixed witli water. 
l*uritied animal charcoal. 

Common animal charcoal. 

Ivory black. 

Solution of tannic acid. 

Astringent de«:octions (as of tea, nut- 
galls, cinchona, oak-bark, pome- 
granate, tormentilla or uva ursi). 
Astringent tinctures (as of cinchona, 
catechu, or kino) diluted with water. 
Astringent extracts ilissolved in water. 

See Mineral acids. 

White of egg diffused In water. 

Yolk of egg diffused in water. 

Milk. 

Wheat-flour mixed with water. , 

A mixture of two parts of finely-divided 
iron (filings) and one part of zinc.— 
(Houchardat.) 

See Mercury. 

See Mercury. 

See Mineral acids. 

Common salt dissolved in water. 

Sea winter. 

See Mercury. * r 

See Barytic salts. (Imr carbonate of 
lead, a mixture of sulphate of mapiesia 
and vinegar diluted. — A. S. Taylor.) 

■ A solution of sulphuretted hydrogen, 
or Harrowgate water, to be drank. 
Painters, workmen in leatl factories, 
and others, whose skin is impregnated 
with lead, should employ, as asulphii^' 
rated bath, a solution of four ounces of 
sulpluiret of potassium in tl\.irty gal- 
. Ions of w ater. 

See Mercury. 

See Mineral acids. 

Decoction of starch (wheat-starch, 
arrow-root, or tapioca). 

Flour and water. 

Boiled potatoes. 

Bread. 


Opium 

Vegetable alkaloids and their salts 

vegetables whose active principles are 
alkaloids, as belladonna, hyoscyaraus, 
stramonium, colchicuin, veratrum, &C. 


Tannic acid 


Animal charcoal . . 


^ttlpliuretted hydrogen 

Hydrosulphuret of ammonia (sulphuret of 

ammonium) 

bulpimret of potassium 


Chlorine .... 
Hypochlorite 
soda 


Hypochlorite 
lime 


of 

of 


See Emetic tartar. 
See Arsenic. 


• slightly impregnated with chlorine 

he inhaled. , , . , n. 1.1 

lute solution of chloride [liypochlo- 
teVof soda to he swallowed, 
lute solution of chloride [hypochlo- 
tej of lime to be swallowed. 


VOL. I. 
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Ordeh 4. DisiNFiciENTTA. — ®b.toical agents which absorb or destroy 
putrescent effluvia, organic fetors, and miasmata, are called (lirntfectanln 
(from dis, signifying separation, and inf('cf). 

The following substances have been used as disinfectants : — 


Chloriiiiuin. 

A(!iilnm nitroso-iiitricum. 
Acidinn sulphurosurn. 


SodiB liypocliloris. 
Crtlcis liypocliloris. 
Plumbi iiitras. 
Plumbi accias. 


Ziiici chloriduin. 

pL^rri aceias vd scsquichloridmn . 

Carbo animal is. 

(yarbo vegetabilis. 


The constituents of animal and vegetable putrescent vapours have been 
thus arranged and distinguished by l)r. Lccsou*: — 


dangerous hui inodorous. 

Kemittont miasiiiata. 
Typhoid iniasmiita. 
Carbonic oxide. 
Carbonic acid. 


Odorous but slightly ojfensice. 
Ammonia. 

(3»rbureited hydrogen. 

Cyanogen. 

Sulpho-cyauogen. 


Most offensive. 

Snlphuretted hydrogen. 
Phosphnretted hydrogen, 
llydrosuljdiate of ammonia. 


Tlicse, however, arc not the sole constituents ot' putrescent vapours ; for 
many organic substances evolve, during putrefaction, odours not referable to 
any of the above-mentioned substances. 

Disinfectants act more or less energetically on fetid and offensive effluvia, 
whose unpleasant odour they destroy: they arc, tlicrefore, d('-odori::crs (^nidorem 
purf/antia vel tulle ntia); and by analogy, they arc pn^siuned to act oil and 
render inert miasmata ; but their efficacy in this way is oftentimes very equivocal . 

Charcoal absorbs putrescent effluvia. Lime absorbs carbonic acid, sulphu- 
retted liydrogen, and, perliaps, other noxious substances. It is extensively 
employed, in the form of lime-wash, for the walls of buildings. Chlorine acts 
on organic vapours and gases chielly by its affinity for liydrogen, with which 
it unites and forms hydrochloric acid. It decomposes sul])luiretted liydrogen, 
ammonia, hydrosulphuret of ammonia, phosphuretted hydrogen, and some other 
fetid and offensive vapours. It is used for fumigation (fumigatio chlorinii, 
oxf/muriatica^^iiVi Guytoniana ) ; but, in many instancies, it has been found 
to be inert with respect to miasmata, while it is itself an irritating, offensive, 
and corrosive substance. The hypochlorites destroy offensive odoius, decom- 
pose sulphuretted hydrogen, ammonia, and hydrosulphuret of ammonia. A 
solution of tlie hypochlorite of soda constitutes tine disinfecting liquid of 
Labarraque ( Uyucur de Laharraque J, Kitrous fumes act by tlieir oxy dising 
power. They are sometimes used for fumigation (fumigalio nltrosa seu 
Hmiihiana), Though they destroy many putrescent odours and decompose 
several of tlie gases evolved by putrefying animal matters, their corrosive and 
irritating qiialities preclude their frequent employment. Several metallic salts 
are useful de-odorizers, and are termed disinfectants, cTliey react on sulphu- 
retted hydrogen and the liydrosulphurets, forming insoluble, inodorous, metallic 
sulphurets ; and they unite with animal matters, and check putrefaction. 
They are, therefore, said to act as disinfectants luj Jixation. A solution of 
nitrate of lead (in the proportion of about one drachm of the salt to a Iluidounce 
of water) constitutes Ledoyena diun fecting fluid. The acetate or subacetate 
of lead may be employed g.s a substitute for the nitrate. A solution of chloride of 


FarUamentar)/ Ueport, iu Fharmaceutical Journal^ vol. vii. p. 113. 
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zinc constitutes Pyurnett-H diainfectmff^ti^id ; but its power of decomposing 
}^iil|)liurelted liydrog(in is very limited. A solution of a persalt of iron is said 
to constitute Ellynnans de-odorizing fluid. A solution of sulphate of 
c(>])per is aj)plicable as a disinfectant. Sulphurous acid gas is a deoxidizing 
,‘ig(mt which destroys the colour and odour of many organic substances. It* 
also has been used as a disinfectant. Besides the foregoing, other agents 
liave also Ixxm employed as disinfectants. Thus the late Dr. Henryk has 
a])])a.rei]tly shown, that infectious matter of certain dis(ALses (as scarlatina) is 
eitlier dissi])atcd or destroyed by a temperature not below 200° P. ; and he, 
IlKTclbre, suggested that infected clothing,. &c. may be disinfected on this 
piinciple ; for he found that neither the texture nor colour of piece goods and 
other articles of clothi]ig were injured by a temperature of 250° 

To disguise unpleasant odours, fumigations with balsamic aiid resinous 
substances (c. //. benzoin, styrax, olibanum, amber, mastic, &c.) camphor, 
eascai’illa, &c. arc sometimes emjdoyed ( fumfl/aiio hahamica sen aromatica J. 
Tor this pur])ose fumigating iHintiUes are used. The fumes of burning 
l}iv(‘U(]er, brown j)apcr, &c. are employed in the sick chamber for a similim 
jiurposc. None of thesci substances destroy chemically noxious effluvia: they 
merely overpower or disguise them. Ventilation is the most important dis- 
iufecting process. 

Antiseptica,* antiseptiaa {Ixom agaiuHt ; and (TnitriKoqy putrefying') 
or antijiutrescents. These are substances which check or prevent putrefac- 
Though really distinct in their object, tliey are often confounded with 
tJui disinfc(;tants, because the same agents not unfrequently act both as anti- 
septics and disinfectants. 

Putrefaction, properly so called, is a process peculiar to dead organic matter ; 
and the agents, which check or prevent it, act physically or chemically. Warmth, 
air, and wafer, powerfully promote putrefaction; and their exclusion, there- 
fore, arc among the most effective antiseptic means. Thus cold, exclusion of 
atmospheric air, and desiccation, are good preservers of dead organic matters. 
A vacuum, gases wliich do not yield oxygen to organic matter, and, coatings 
of oil, butter, tallow, wax, resin, and syrup, aCt by excluding air. Exposure 
to the temperature of boiling water has a remarkable influence in preventing 
fennentation and putrefaction ; and on this, as well a.s on the exclusion of air, 
is founded Apperi’s method of preserving provisions.^ Lastly, certain chemical 
agerils, by (!ontact with organic matter, check or prevent fermentation anil 
j)uiretaction : these arc the antiseptics properly so called, or chemical anti- 
^eptivH, 

The following is a list of the chemical antiseptics in most frequent use : — 


Chlorinium. 

Acidum uitrosam. 
Acid urn sulphiiricum. 
Acidimi Balphiirosum. 
Acidum arscuiosum. 
Sodii chloridiim. 
rotasstc uitras. 


Alum. 

Potasses chromas. 
Hydrargyri bicliloridum. 
Zinci chloridum, 

Fcrri sulphas. 

Cupri sulphas. 

Alcohol. ^ 


Spiritus pyroxylicus. 
Creasotou. 

Olea eethcrea. 

Olca empyrcnmiiiica. 
Acidum tauiiicuni. 
Saccharum. 


These antiseptics operate as such in different ways ; — 


^ Philosophical Magasine an^. Annals of Phitosaghy^ for Janiiarf 1833, vol. xi. pp. 32 and 305. 
Phe Ah of Preserving all kinds of Animal and Vegetable Huhsiances for several YearSy by M . 
Appert, translated from the French, 2d edit. Lond. 1813. ^ 
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1. Some abstract water from the organic matter: as sugar. 

2. Some act by forming with the organic matters compouiuls less snscepti- 
ble of decay : as sulphuric acid^ alum^ arsenious acid; bichloride of mercury, 
chloride of zinc, sulphates of iron and copjiei; taimic acid, and creasote. 

Alcohol; pyroxylic spirit; common salt; nitrate of potash; and some otlicr 
substances; appear to act in a twofold capacity : they both abstract water from, 
and form chemical compounds with, the organic matter. 

3. Some act as deoxidizing agents j as sulphurous acid. 

4. Some appe^ir to act by their destructive influfuice oi| cryptogamic plants 
' and infusory animals ; as arsenious acid and bichloride of mercury (which also 

act chemically, as before mentioned). I'o these may probably be added the 
volatile and empyrcumatic oils. 

Antiseptics arc of great service in the preservation of provisions and of 
anatomical pre])a-rations ; but, as therapeutical agents, tliey are of little im- 
portance. They are sometimes employed to check the })utref action of dead 
parts in gangrene, necrosis, and caries. 

Besides the physical and chemical agents above mentioned, anotlier class of 
substances has been termed antiseptics. Certain diseases, formerly denomi- 
nated putrid; were supposed to depend on a putrescent or decomposed con- 
dition of the solids and fluids, characterised by the loose texture of the 
crassamentum, petechisc, and an ollensive condition of the excretions. Reme- 
dies which relieved this state were called antiseptics. Ouersent denomimdes 
them lihyHtological aniiMptics} But the alterations which are obser\^ed 
in the characters of the solids and of the blood in the above maladies hav('. 
no apparent analogy with those which attend the putrefaction of dead 
animal matters ; and accordingly modern pathologists have rejcctc'd the doc- 
trine of putrescency of the fluids. Liebig^ has endeavoured to revive the 
old notion; but, though his reasoning is ingenious, it is any thing but 
satisfactory. 

Class HI. Topica Dynamica. Topical Medicines acting Dynamically. 

The dynamical agents used as topical remedies may be conveniently 
arrang(id in two sub-classes ; the one including the acrids, the other the 
ffnolUeiHs. The former irritate or excite; the latter soothe and lessen ex- 
citement. A third sub-class, including those topical agents which diminish 
sensation, might be admitted; but they will be hereafter noticed in the 
class neurotica. 

Sub-class 1. Acria. Acrids. 

I'he substances called acrids stimulate, irritate, oi^; iiiflame the living parts 
with which they are placed'iii contact, independently of any known chemical 
action. They are, therefore, irritants ; and, to distinguish them from those 
which act chemically, they may be denominated dynamical irritants. 

The following is a list of the acigds most frequently employed in medicine 
as external topical agents : — 


^ Bktionnaire de Mededne, art. Antisepfique. 

^ Organic Ckemistrg in its application to Agriculture and Physidlogg^ edited by Lyon Playfair, 
Ph.D, London, 1840. Also, Animal Chemistry, edited by I)r. Wm, Gregory, 3d edit. 1846. 
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1. VEGETABLE. 


(/HDCIFKR.®. 

Sinapis alba — Semiuim. pul vis. 
Sinapis nigra — Smuinum pulds. 
Coclileari a Armorauia — Uadix, 

Tkrp;bintiiacej!. 

Ainyris elemifera — Rcsim. 

( 'omposit.e:. 

Anacyclus Pyrcthrum— Radix. 
SOLANE.'E. 

CapaicMim aTinuu rn — Bacctx. 

Tiiymkj.aoe/!':. 

Daph lie M ezereu rn — Vortex. 


Eupiiorbiack/E. 

Euphorbia — ? lit^shia. 

Croton Tiglium — Oleum. 

URTi(;p:Ai. 

Piper iiigrum—.i^czrd?.^. 

Conifers. 

\ Terebi'/Uhmat oleum ierebm- 
Larix 5 resina. 

SoiTAMINEvlG. 

Zingiber officinale — Radix. 
Liliace.e. 

Allium aatiya — Bulbus. 

A Hi 1 im Cepa — Bui bus. 


2. ANIMAL. 

Cautbaria vesieatoria. 

* 

3. INORGANIC. 
Antimonii polassio-tai'tras. 


The vegetable acrids were formerly supposed* to owe their activity to a 
peculiar proximafcj principle, which was denominated the acrid principle of 
p/anfH ( principium acre plaRtarum J ; but niodern chemistry has shewn 
iliiit tlujre is no one constituent of organic substancjcs to which this term can 
be exclusivcily applied; but that many dissimilar principles agree in jiossessing 
acridity. Thus acrid substances are found among acvU (c. //. gainbogic), 
ViUfi.tahle allcalk {e, g, veratria and emetia), aeatral cri/stallute /aalfer^ 
(e. (/, elaterin), volatile oils [c, g, cantharidin, and the oils of mustard, garlic, 
and rue), resins {e, //. the resins of euphorbium and mezereon), and extractive 
matter (c. g, colocynthin). The ‘run*id matter of some plants (c. //. of ranun- 
culus) has not yet been isolated, nds probably arises from the facility with 
which it becomes dc'composed. 

The ac.rid principles in general readily become absorbed, circulate with the 
hloiid, and are thrown out of the sj stern by the secreting organs. On both 
<lu.‘ vascular system and sc'creting organs they act as stimulants. 

The acrids are emidoyed as to])i(ial agimts for various purposes : — 

1. To stimulate or irritate the skin {ca f ancons stintnlants) for the purpose 
of etfecting comitcr-irritation (see p. 123). When used to produce redness 
inerel}'^ they are termed rubefacients [rtlhefacicntia). I'or this purpose mus- 
tard poultices are frequently applied cxtenuilly to relieve internal intiammatory 
allections. Ginger, i)epj)cr, onions, garlic, and turpentine, are also employed 
lor the same purpose. Sometimes they are used as vesicants or epispastics 
{vesicantia scu (pkpmf^ica) ; that is, to cause the cxliahition of a thin s(®us 
Iluid under the cuticle. Cantharidcs are generally^iinployed for this })urpose : 
though mezereon, euphorbium, and some of the chemical irritants (as acetic 
Jicid and ammonia) are occasionally used for the same object. Lastly, soihe 

the jmrids produce a crop of pustules, when they are termed suppurants 
{^uppurantia). Croton oil and emetic tartm arc of this kind. The latter, 
pei haps, acts chemically as well as dynamically. 

2. To stimulate ulcerated surfaces (;ulcer stimulants). Surgeons employ 

* See the Brincvples of Modet'n Vbemistri/ systmatirallff arrasgedt by Br. F. (X Gren., translated 
bom the German, vol. i. p. 428, Lond. 1800. Also Gura, J)e Brhicipip Flaniarum acriy Halw, 170 1. 
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a variety of tnpicial applications to ulcerated surfaces tor the jjurpose of aug- 
menting or altering the vital activity of the part. 

Sub-class 2. MedicanioiUi Einollicntia. Emollients. 

(Ocniulcouts.) 

Topical ag(uits which diminish the tone or insensible contractility of tlu^ 
living tissues, and thereby cause relaxation and weakness, arc denominated 
emollients (from emollio), I soften). 

The following is a list of the most frequently employed emollients : — 

1. VEGETABIiE. 

OLEACEyE. 

01(;a curopsea — Oleum. 

EuiMIOllBlACKAC. 

Janipha Mnuihot — Tapioca. 
AUTOCARl’EyE. 

Imcus Ciiricii— 

SmU.ACK/E. 

SiJiilax — Itadia: sarzee. 

Vai-aiace/E. 

Idlais guincensis — Olemn pahme. 

SagiiH Rumphii — Sayo. 

GllAMINEyE. 

Tri ticum viilgnro — Semma. 

H orilemn il isti chou — Smimi. 

Avena sativa — Stmiiua. 

Saccliariim officinarum — Sacctmum . 

lilCHEXES. 

Cctraria islandica. 

2. ANIMAL. 

Cetacciim. 

C-ara,. 

Ovi albumen et vitellus- 

3. INOKGANrC!. 

Aqua tepida. | Vai)()r calidus. 

Emollients hav(i an operation diametrically oj)p()sitc to tonics, especially to 
ihose w^hich are astringent. They relax, soften, and swell the tissues, and 
render them more flexible. ApplieSHo inflamcxl ])arts, they diminisli heat, 
tension, and pain, and oftentimes assist in producing the resolution of the dis- 
ease; and when the inflammation is too \iolcnt, or too far advanced, for this to 
be effected, they are useful by promoting suppuration (sec pp. 14 and 22). 
They have a relaxing eflect on the muscular fibre, and are, tlK'.refore, employed 
to relieve spasm. These effects have been rcjfcrred by some to a physical, 
by others to a vital agency. During life the parti clcst of the body are kept 
in approximation by two forces — attraction and tlu^ vital principle; and as 
emollients render the j)a.rts to which they are applied soft and flexible, that is, 
they produce relaxation, it becomes a question whether they operate by over- 
coming the cohesion of the molecules, or by modifying the vital properties. 
Most writers have regarded them as mochanical agents, and explain their in- 
fluence just as they account for the action of warm water, or oil, on inorganic 
substances — leather, for example. But we should always be cautious in 
applying physical explanations to vital plicnomena ; and in the present instance 


Lac. Mol, 

lohthyocolla. Biityrum. 

(yornu cervi — Gelatinn. Axuugia. 

Adeps ovillus. 


PAPAVERACEyf:. 

Piipaver sotn nifentm — Semma. 

Line/E. 

Liuum msitatissimum — Semina, okntm. 
Malvaceac. 

Malva sylvostris — Iferha. 

Altluoa ofliciiialis — Radix, folia. 
IjKGUMINOSAC. 

Acacia vera — Gum.mi arahienm. 
Astragalus — Gum mi Irayaenntha. 
Glycyrrhiza glabra — Riidu, e.Uractnm. 
PoMACEAi. 

Cydoiiia vulgaris — Semina. 
Amvgdale.e. 

Ainygdalus communis — Semina, oleum. 

(JOA11'OSIT\E. 

Tussilago Parfara — Folia. 



Uses, Active Puinciples, and Classieication op Emollients. 167 


this is particularly 'jie(.*essa<ry. Emollients act physically on inorganised parts 
of tlie body (the cuticle, for example) ; but, on living parts, they exert 
aiiotlicr kind of influence; for cold water, whicli diminishes the cohesion of 
(l(‘ad ])arts, and renders them softer and more flexible, has not the same eflect 
on living tsssues. Moreover, Dr. A. Crawford^ has shewn that some medi- 
(*iii}il agents which diminish the cohesion of dead animal tissues have an 
op])osite eflect on the living ones. 

Tlie constitutional eilects of emollients are tor the most part those of 
mitriciils, not of medicines; though the continued use of some is said to 
diminish the tone or vigour of the system generally; an eflect ascribed by 
barbier^ to their absor])tion and local action on all, the fibres of the body. 
Diis statement, hoM-cver, is uusn])ported by fact in the case of gum, starch, 
sugar, gelatine, albumen, and some other principles. 

Emollients are us(xl to jirevcnt the action of irritating matters on the 
l)()(ly, by involving them, or by sheatbing %)r defoTiding surfaces from sub- 
si ances ca])able of operating on them injuriously. When used for these 
l)iir])()ses, they arc denominated demidcrnU {demulcentia, from dcnmlceo, 1 
mitignie or soften). Tims we administer them when acrid j)oisons have been 
swallowed. They are a])jlicd externally, in the form of local baths, poultices, 
fonuuitatious, &c. both as emollients and demulccntvS, in local inflammations, 
])ainful ulcers, &c. In irritation, inflammation, and ulceration of the alimen- 
tary canal (as in gastritis, enteritis, diarrhma, dysentery, &c.) they arcj taken 
(n'tli(T by the mouth or in tlu' form of clyster. In catarrh, peri])neumony, 
and pulmonic aflcctions in general, where the cough is dry and harsli, and the 
(‘xpoc^torated matters are acrid, the use of (mollients is often attended with 
v(Ty beneficial cflccts. By their lubricating and soothing influence over the 
ii(‘r\'cs distributed to the tauces, they probably aflect the bronchial membrane 
and pulmonic structure by a reflex action. In aflectioiis of the urinary 
passages, as ardor urinic, aqueous drinks are very serviceable. 

Water and oily sah.staaces are, perhaps, tluj essential emollient principles. 
For thongh yinny siareh^ sayar, alhumen^ and gelatine^ are so termed, 
Ihey do not act as such unless water be ])resent. The properties of these 
principles will be described in other j)arts of this work. 

Emollients may be arranged in the following orders : — 

Okokk 1. Aqdosa. enioUie/fis.—^\ih order contains water, the principal aiid 

yiiosl. important substance of Hie class. In oi^cr, however, lliat it may act as an emollient, 
it must have a certain tcm]K‘rature ; for neither very cold nor boiling water has any emol- 
lifiit cfTect. Dr. Cnlleii fixes 02'^ F. as the lowest temjicrature at which this fiuid can be 
tMiiollient ; and observes, tliat tlie greater its wannth the greater will be lts emollient 
powiM', provided that ])ain or scalding be not nrodueiHl. Aqiuious vapour is, for two 
reasons, more emollient than liquid water: in tlie first place, it penetrates the organic 
tissues more powcrfidly ; and, sc^coiidly, a greater degree of heat can be applied by it ihmx 
hy liquid water. Dr. Qdleii was doubtful whether advautfige could bo gained by any 
iidditum made to w'atcr. 

Oiu)KR 2. Mucilaginosa. MucUayimm emollienU, — This group has been subdivided 
into the pure mucilaginous emollients (as gum arable, tragaemith, maUow', marslunallow, 

; the sweets (as figs) ; the bitters (as cei^fia islaudica, coltsfoot, and sarsaparilla) ; 
and the oily (as linseed, sweet almonds, poppy seeds, t%c.) 

OuDEii 3. Amylacka. Amylaceom emoUienU, — Tliis order includes starchy or farina- 


* An lExpermental hiquiry intoth^ J^ffects of Tonies^ d v-j ISlfi. 

^ UVaite Efementaire da Mature Medieah, t. ii. 2u^c ed. Paris, 1824. 
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ceous substances ; as wlieatcii flour, oatmeal, barley, arrow-root, sago, tapioca, wheat- 
starch, &c. 

Order 4. Saccharina. Saccharine emollients.— Dm order consists of the saccharine 
substances ; as ordinary sugar, honey, liquorice, &c. 

Order 5. Oleosa. Oleagmons emollients.— Dm order includes the waxy, fatty, and 
oily substances ; such as the animal fats, &c. (as lard, mutton suet, butter, wax, and sper- 
maceti), and the vegetable oils (as olive, almond, palm, linseed, &c.) 

Order 6. Albuminosa. Albuminous emollients. — This includes the white and yolk of 
egg, and milk. Saliva and gastric juice are ciTiplojfcd on the continent for medical purpos<;s. 

Order, 7. Gelaiinosa. Gelatinous emollients. — This order comprehends the gelatinous 
substances ; as gelatine in its pure form, isinglass, hartshoni shavings, &c. 


Class IV. Hcematica, Medicines acting on the Blood. 

Medicines which are supposed to act as therapeutical agents by effecting 
changes in the condition of the blood are denoniinated hmmatica (alixartKaj 
from cit/xa, t/fe blood). ^ 

I have already had occasion to notice the alterations produced in the pro- 
perties of the blood by medicines introduced into the circulation (sec p. 107, 
el seq.) These arc effected by a physical, a chemical, or a dynamical agency. 

a. Medicines acting Physically on the Blood. 

Under this head I shall notice those agents which alter the specific gravity 
of the plasma. 

Order 1. Diluentia. Diluents. — These are agents which lower the 

specific gravity of the plasma by increasing the proportion of its fluid parts. 

Aqua. I Aquosa blaiida. 

Aqueous fluids can alone act as diluents ; their effect being in reality due to 
the water which they contain. 

The rapid introduction of water into the circulation, either by injection 
into the veins or by absorption from the alimentary canal, lowers the specific 
gravity of the plasma, checks absorption (see pp. 103 and 132), and j)romotes 
the action of the secreting and exhaling organs (kidneys, skin, and puhnoiiary 
surface). 

A diminution in the specific gravity of the plasma is attended with an im- 
portant endosmotic effect; namely, enlargement or distension of the blood - 
corpuscles, (see pp. 92, 93, and 108). This fact was first noticed by 
Hewson.^ 

Tlie thirst and desire for aqueous fluids evinced by patients labouring under 
fever are well known. Are these phenomena connected with the altered con- 
dition of the blood {hyjnnosis sanguinis, Simon ^)? Under the various 
names of slops, ptisans, thin diet, fever diet, broth diet, &c. diluents are 
employed in fevers to quench thirst and promote the action of the secreting 
and exhaling organs ; while the small quantity of nutriment contained in some 
of them contributes io the support of the system. 


^ The Works of Wm. Hewson, F.R.S. edited by G. Gulliver, p, xlvi. Lond. 1846. 

2 Animal Chemistry, translated by Dr. Day, vol. i. p. 287. Ilyjnnosis, from ivS, under; 

and Ts, tv6s, ihifhrin of blood. In this conrb’tion of blood, the quantity of llbrine is frequently less 
than in heidliu while the quantitj^ of corpuscles is either absolutely or relatively increased ; and the 
quantity of adiid constituents is also rrc(|ueutly larger than in the normal fluid. Moreover, in the 
contagioua fevers, the blood is j^robably the seat of a morbid poison. 
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Order 2. Inspissantia. Inymsants. — These are agents which augment 
the specific gravity of the plasma. 

There are two modes of increasing the density of the plasma : the one is 
by withholding or diminishing the use of alimentary fluids ; and tjie other is 
by the employment of evacuants (hydragogues, diuretics^ and diaphoretics), 
wliicli carry off part of the watery portion of the blood. 

Restriction in the amount of fluids taken, or, in other words, the use of a 
dry diet, is practised in the following cases : — 

tt.' When our object is to lessen the volume of the circulating fluid; as in 
valvular diseases of the heart. 

(3, When wo desire to promote the coagulation of the blood. Thus, in 
aneurism of the aorta, and other large vessels, our hope of cure depends on 
the coagulation and deposition of the fibrine of tKc blood within the aneu- 
risrnal sac. In such cases we endeavour to increase the specific gravity of 
the plasma. * 

y. When we are desirous of repressing excessive secretion. Thus, in 
hydruria and diabetes, an important part of the treatment consists in the 
restriction of the use of drinks. So also in coryza, and probably other 
catarrhal affections, total abstinence from liquids (constituting the dry treaU 
ment) for a couple of days is an effectual, though not very agreeable, method 
of cure.^ 

By the use of evacuants (such as hydragogues, diuretics, and diaphoreticss), 
a discharge of the watery part of the blood is effected, and the density of the 
plasma thereby increased. In consequence of this, and by an action of 
exosmose, the blood-corpuscles are emptied of part of their contents, and 
become in consequence somewhat collapsed and shrivelled.^ In diseases 
characterised by excess of water in the blood {s^panieinia, Simon^), as anmmia, 
as well also in morbus Brightii, the employment of purgatives to carry oft’ 
water from tlie blood constitutes an important part of the treatment. 

The injection into the blood of saline solutions, having a specific gravity 
greater than that of the serum (1*027 or I’028) causes shrivelling or 
collapse of the corpuscles. Tliis fact was first ascertained by Hewson. 

/3. Medicines acting Chemically on the Blood. 

A considerable number of medicines produce a more or less transitory 
chemical change in the blood. 

Some of them diminish the amount of the solid constituents (especially the 
fibrin and corj)uscle3) of the blood, and thus give rise to that condition of the 
circulating fluid called by Simon spanaemia, or poverty of the blood ; others 
augment the number of blood-corpuscles or the amount of hsematin in the 
blood. The former may be conveniently termed spancemica; the latter, 
hcematinicji, ^ 

Order 3. SPANiEMICA [ffiravaiixiKa^ from awavoQ, poor ; and aJyaj blood : 
mtiplafitic alteratives or dysplastica,^^^\^A^x\ : plastilytica and erethu 


' l)r. C. J. B. Williams, Cyclopcsdia of Practical Medicine^ art. Coryza ; also, Zond. Med, Oaz. 
vol. xxi. p. 676, for Jan. 27/1838. • 

f See ante, p. 92. Also, Dr. Rees, in Load. Med. Gaz. vol. xxxv. p. 849, April 4, 1846. 

^ Animal Chemistry, vol. i. p. 306. 



170 


PHARMACOLOCxICAL REMEDIES.— Medicines. 


lyiica ChmtwitolyiicaJ^ Scliultz : dyscrasiaca), Sj)aii«jmics arc agents 
which, by lon^-contiiiucd use, impoverish the blood. 

This order includes iodine and bromine, most of the metals (not iron), the 
acids (conqjpLonly so called), the alkalincs, and tlie alkaline and earthy salts. 

They act topically as clicmical irritants. They become absorbed, and are 
afterwards readily detected in the excretions. Their long- continued use in 
moderate doses injures digestion, assimilation, and sanguiticatioii ; and gives 
rise to a state of dyscrasy or cachexia. Their eflects in many cases accumit- 
late ; and hence arise the phenomena of Hataraiion (see Lead and Mer- 
eury). In excessive doses they act as caustic and irritant poisons. 

They are important therapeutic agents, and serve numerous useful purj)oses 
in medicine. Jhit, those being very varied, and their therapeutic pro- 
perties in some cases 0})j1l:)sed {e. y. the acids and alkalies), 1 shall reserve 
my notice of their remedial uses to the subdivisions of the order. As topical 
remedies, tliey have already been Spoken of, (see Tojilca Chemied), 

The spaniemics may be conveniently arranged in four sub-orders : one, in- 
cluding tlie mineral and vegetable acids, which quench thirst and lessen preter- 
natural heat ( sp. adiyaa et refriyerafftla j ; a second, comprehending the al- 
kalijies, iodine, bromine, sulphur, the salts, mercurials, and antimonials, which 
act as resolvents and liquelacients fsp. rcHolventia seu lUpuefacientia ) ; a 
third, containing the preparations of arsenic, copper, zinc, silver, and bismuth, 
which, arc employed in the treatment of certain morbid affections of the 
nervous system of a spasmodic nature (up, cuftisjKismodica, ) ; and the 
fourth, consisting of the preparations of lead, em[)]oyed for their astringent 
and sedative properties, and whicli, in poisonous doses, excite palsy ( np. 
mturnUui ) , 

SuB-ORJ)Eii a. SpAN^MiCA ADiPSA ET iiEPiUGEUANTiA Channatolytica 
pliysoda, Scliultz ; acid a ; aaialkalina ), — ^llie thirst-([ucnchiug, refrigerant 
spaniemics. This sub-order includes both mineral and vegetable acids. 


Adda mineralia. 
Aciduni snlpliuricum. 
Acidum iiitricum. 
Aciduin Jiydrocliloricnm, 
Aciduni phosplioricum. 


Adda vcf/etahiHa. 
Acidum acetienm. 
Acidum tdtriciiin. 
Acidum tartaricum. 


The chemical action on the tissnes and albumen of the mineral acids, iis 
well as of acetic acid, have already been noticed, (see j)]). 85) and 94). In the 
concentrated state they destroy both organisation and life (morpholysis and 
biolysis, see p. 95), and are employed sis escharotics (see p. 157). Hie 
diluted acids coagulate the liquid portion of the mucus of the mucous mem- 
branes. Dilute acetic, oxalic, and tartaric acids (but not the dilute mineral 
acids), dissolve the capsule of the mucous corpuscles. The concentrated 
acids ffissolve the epithelium scales ; but the dilute acids do not affect them. 

When sufficiently diluted, they cease to be corrosive, though they still exert 
a chemical influence. Thus, when applied to the skin, they harden the cuticle 
by uniting with its albumen ; and, When applied to the mucous surfaces, they 
produce astrifflion and a slight whitening of the part (from their chemical 
influence oiLthe mucus and the epithelial coat). 

The dflMcd mineral #md vegetable acids,, when swallowed in moderate 
doses, at Jfirst allay thirst, sharpen the appetite, and promote digestion. 
They check preteruatunfl heat, reduce the frequency and force of the pulse. 
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lessen cutaneous perspiration, allay the troublesome itching of prurigo, 
soinctiraes prove diuretic, and occasionally render tlie urine unusually acid. 
Under their use, the milk often acquires a grij)ing (juality, and the bowels ^ 
become slightly relaxed. By their long-continued employment, the 
tongue becomes coated with a whitisli but moist fur, the a])petite and 
digestion are impaired ; while griping and relaxation of bowels, wuth febrile 
disorder, frequently occur. If their use be still persevered in, they more 
deeply injure the assimilative processes, and a kijid of scorbutic cachexy is 
established. 

The concentrated mineral acids act as corrosive poisons, and destroy both 
the organisation and life of the parts with which they come in contact, (see 
p. 95). They depress the hearUs action through the agency of the nervous 
system, and on the principle of shock, (se^e p. 114j. 

The chemical influence of the acids in the alimentary canal is an interesting 
object of in([uiry. Tlieir relations to the organised tissues, albuminous liquids, 
}iik1 mucus, liave been already alluded to. Small quantities of the dilute acids 
do not appear to injure the digestive powers of the gastri(^ juice, which, in its 
norma] state, ])ossesscs acid properties. Indeed, it is well known that, in tlie 
[)r(q)aration of an artificial digestive liquor, the presence of minute portions of 
a free acid (hydrochloric or acetic) is necessary. It is obvious, however, that 
if, as Liebig^ infers from Lehmann^s experiments, the gastric juice naturally 
contain lactate of magnesia, this salt will suffer partial decomposition by the 
introduction of one of the mineral acids into the stomach. The acids unite 
in the alimentary c.nnal not only with the albuminous substances and mucus, 
but idso with tlic alkaline (soda) and earthy bases (lime and magnesia) found 
in file saliva, bile, and pancreatic juice; and in this way tliey become neu- 
tndized and form compounds, some of which are soluble, others insoluble : 
tlie former are absorbed, and the latter rejected. 

In considering the chemical influence, of the acids on the blood and on dis- 
tant parts, it is irnjiortant to bear in mind the fact just mentioned ; namely, 
that the acids ^ enter the blood in combination wdth bases; so that Biey react 
in the stomach and alimentary canal as acids, but in -the blood as salts. 
Tlie impossibility of dissolving ossilic deposits in distant organs by the internal 
administration of the acids is, tlierefore, readily accounted for. It is obvious, 
moreover, that no analogy can exist between the chemical influence of free 
acids added to blood after its witlidraw’^al from the body, and tliat of acids 
combined with bases (that is, of salts,) entering the blood from the alimentary 
canal. 

That the acids which have been administered by the mouth traverse the 
system, is demonstrated by the fact of their subsequent detection in the secre- 
tions, especially the urine, (sec pp. 87 and 102). But, while in the blood, 
they must be in consiinnation, since tlicir acid properties are neutralized. 

It must not, however, be inferred that the influence of the acids on the 
blood and general system is identical with that of the salts of the same acids ; 

2 

J llcsearches on the Chemktinj of Food^ edited by Dr. Gregory, p. 138, Lond. 1847. 

“ Hydrocyanic aend Jtuiy possibly be an execjjtion to this statement, since its odour has been dc- 
teded in distant parts. The same, perliaps, may be the case with some otlicr weak, .acids, as carbonic 
acid. Liebig {Ut^srarcJics on the Chemisirif of Food^ 1847,) ascribes the alkidiu^^action of the 
blood, ns well as tlic ])owcr of this fluid to t^e up carbonic acid, to the presence of phosphate of 
*^oda (IW, 2NaO, IK)). » 
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for it must be remembered, that the acids deprive the system of part of its 
alkaline and earthy bases, which arc employed in neutralizing and conducting 
jthe acids safely out of the system, and which, but for the administration of 
the latter, would have been otherwise applied to the ptujposes of the economy. 
Now these bases, though obtained directly from the saliva, the bile (chiefly), 
and the pancreatic juice, are indirectly derived from the blood ; so that, in a 
secondary way at least, the acids must modify the composition of the blood. 

A striking illustration of the diflercnt eflects produced on the system by 
the vegetable acids and by their salts is derived from Wohler's observations 
before noticed (p. 102). Several of the free vegetable acids, when adminis- 
tered#by the mouth, are. subsequently detected in the urine in combination 
with an alkali; but, when given in combination with an alkali, carbonates 
(bicarbonates ?) of the alkali are detected in the urine. The free vegetable 
acid, therefore, robs the system of alkaline matter, while the salts of the same 
acids de})rive the system of oxygen. Benzoic acid IP 0®), during its 
passage through tlie system, also abstracts the elements of glycocoll or gela- 
tine sugiir (O NH^ 0^) ; for it a|)pears in the urine in the form of hippuric 
acid (C^® N IP 0®) combined with a base. 

Prom the preceding remarks, it may be inferred that the precise changes 
effected in the blood by the internal administration of the acids are very 
obscure ; nay, the very action of these bodies on the circulating fluid is rather 
assumed than demonstrated. The statements of authors as to the changes in 
the physical and chemical properties of the blood, produced by the adminis- 
tration of acids are, therefore, for the most part, hypothetical, as are also tjae 
pathological and therapeutical deductions theiefrom. Several of them, indeed, 
are founded on erroneous premises. Thus, Dr. Stevens ^ states that, “ when 
acids are used internally, some of them enter the circulation, darken the 
colour of the current, and reduce the force of the vascular organs ; or when 
wc add a weak acid solution to liealthy blood out of the body, we make it 
quite as black as it is either in scurvy, cliolera, or the last stage of the climate 
fever.” Now^ it is obvious that Dr. Stevens's statements, respecting the effect 
on the blood of acids administered internally, are entirely hy[)othetical, and arc 
founded on the erroneous notion that the acids enter the circulation in the 
free state, and that their action on the circulating blood is similar to that 
which they exercise on blood drawn from the body. Both of these errors I 
have already exposed, (see p. 171). Schultz,^ also, has more recently fallen 
into similar errors. Both the acids and salts (alkaline and earthy), he says, 
sict on the blood as biolytic® agents; and he, therefore, terms them hmmato- 
ly tics (hamatohftica) : the former, however, act on the corpuscles, and are, in 
sonsequence, called blood-corpmcle Immatblyticn (hamiatolytica pkynoda) ; 
Bvhile the latter exert their influence on the plasma, and arc, therefore, de- 
lominated plasma ha*matolytics (h(vmaiolytlca pla%;natoda) , To the 
iction of the acids on the blood-corpuscles he ascribes their antipl]Jogistic 
30wer. Tliey have, he says, an extraordinary faculty of abstracting the 
jolouring matter from the corpusefes, and of rendering it soluble in the 
)lasma. When thus decolorized, the corpuscles possess a very inconsiderable 
•espiratory power ; and the more they are decolorized by the use of acids and. 

‘ ObservHions on the Healthy and Diseased Properties of the Bloody p. 203, 1832. 

- Naturliches SysteAi cter ailgemeinen Pharmakologie^ pp. 156 aud 444, 1846. 

^ 1 jiuve before (p. 05) oKplaiaed the mcaitiiig (jf the word biolytic. 
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acid drinks, tlic weak(T is the pulmonary respiration; and^ therefore, after the 
use of acid medicines, vital excitation and calorification are lessened. Hence 
the reputed cooling eflects of acids. The blood, therefore, continues Schultz, 
idways becomes black after its intermixture with acids as well as by their use. 

The acids are thrown out of the blood by the kidneys. They pK)bably 
never pass off* in the free state, but always in combination with a base ; and 
lienee they do not in general increase the acidity of the urine. ^ But, even in 
those cases in which the urine has become preternaturally acid after the use of 
acid medicines, it is probable that the augmented acidity was dependent on a.n 
increase in the pro|)ortion of those ingredients which, in the healthy state, 
riinder the urine slightly ucid.^ Perhaps, therefore, in the cases now alluded 
to, the acids act(‘d upon the digcistive and assimilating organs, and indirectly 
luodified the remil secretion or appropriated to themselves bases which, but 
for tlieir presence, \^'ould have been eliminated in combination with the nornnd 
constituents of the urine. 

A recent eminent writer^ states, that the urine may be easily rendered acid 

by any vegetable acid, — as tartaric, citric, acetic acids and he quotes, 
apparenlly as his authority for this assumption, Wohleris experiments.® 
The affinity of the vegetable acids for bases being weaker than that of the 
mineral acids, the presence of the former in the urine, in a free state or as 
super-salts, a])pears a priori less improbable.® But it is more likely 
that the vegetable, as well as the mineral, acids acidify the urine by act- 
ing indirectly ; namely, on the digestive and assimilating organs. As the 
vegiiiablc acids, when swallowed in combination with alkalies, undergo oxida- 
tion in the system, it might be exjx^cted that the free vegetable acids would 

^ Jier/elius [Traite de Chmiey t. vii. p. 401, observes, that the mineral acids never increase 
the acidity of the urine. Wdiilcr (Tiedeinarin’s Zntsidvrift fiir Vhystologte, Hd. i. S. 1H8,) states, 
iluil, the uriiK? of u dog, to w'boni two drac.hins of oxalic aedd had been given lasting, was not preter- 
naturally acid, though it coutaiued a soluble oxalate, and deposited sintdl crystals of oxalate of lime. 

, Praetictal physicians and surgeons are familiar with the fact of the difficulty, and, in many cases, 
impracticability, of acidifying alkaline urine. (See, on this subject, T)r. Golding Bird’s observations in 
i\M Jjondon Medical Gazotte^ ,lan. 22d, 1847, j). 154). Orfihi {Journal de Chimie Mddic, t. viii. 
lie Stir. p. 206, et stuj.) detected nitric, sulphuric, hydrochloric, oxalic, and perhaps acetic, acids in 
the urine of dogs poisoned by these substances ; but in no case docs it appetir that these acids were 
in the free state. 

^ Mr. Brande {F/dl. Trans, for 1813,) states, that when the mineral acids are given to relieve 
phosphatie deposits, they arc a])t to induce red gravel (uric acid). 

® Berzelius {irp. cit. p. 414) gave to a patient aftw-ted with alkaline urine, with phosphatie de- 
posits, increasing doses of phosphoric acid without being able to acidify the urine, intimately the 
acid purged the patient, and then the urine acquired an acid chanicter, recovered its transparency, 
and deposited uric acid. 

^ Dr. H. Bcuce Jones, On Gravel, Calculus, and Gout, p. 86, Loud. 1842. 

* Wohler’s statements do not bear the construction wffiich has been put on them. This eminent 
chemist experimented with oxalic, tartaric, citric, malic, gaUic, succinic, and benzoic abids. In one 
case only (viz. in the experiment with tartaric acid), he observes, that “ the urine appeared unusually 
acid.” In the case of oxaJTb acid, he says, it was not more acid than usual ; atid, in that of succinic 
acid, he found it to be alkaline. The acidity or alktdinity of the urine is not stated in the cases of 
citric, malic, and gallic acids ; though he observes that the odour, taste, and proportion of phos- 
phate of lime of the urine appeared to him to be nt^iu’al in the animals to whom citric and malic 
acids had been given. With respect to the benzoic acid, he observes that it was found in the urine 
in combination with a base. In a subsequent part of his paper (]). 307), he concludes that, “ from 
the foregoing experiments with oxalic, tartaric, and benzoic acids, it is probable tliut these — and 
perhaps all acids— are never eliminated in the urine in the free state, but always in combination 
with a biise.” * 

® Mr. Brande {Thih Trans. 1813,) says, that the vegetable acids ai-e less apt to cause the deposi- 
tion of red gravel (uric acid) in the urine than the mineral ones. , 
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be subject to a similar change; but such does not appear to be the case; 
why, it is not easy to say.|| 

As the acids become i^utralked by combination with bases before their 
absprption into the blood, it Ibllow's that, as free acids, they opeiute topically 
only. They are useful as such for the following purposes : — 

!• ; As escharotics, (see p. 157). 

а. As antalkalines in poisoning by the alkalies anti their carbonates (see 
p. 161), and in some forms of pyrosis which are attended with an alkaline 
condition of the gastric secretion.^ 

3. As astringents and styptics in hemorrliago from the stoniacli and bowels. 
They constringe the blood-vessels of the mucous membrane of the alimentary 
canal, and coagulate mucus and blood. 

4. As lithontriptics. Tery dilute solutions of the mineral acids (hydro- 
chloric and nitric) have been injected into the bladder as solvents for pliosphatic 
calculi. They have proved useful in chronic intlamination of the mucous 
membrane of the bladder, accompanied by a deposition of the phosphates. 
They are serviceable in two ways, — by their solvent action on the concretions, 
which they assist in disintegrating ; and by benefiting the condition of the 
mucous membrane of the bladder.^ 

The acids are also efficacious, as remote or general agents, in several (jases 
in which their chemical influence is not very obvious. Tims they arc used, — 

5. To check profuse sweating in hectic fever, • 

б. To allay the distressing itching and irritation of the skin in prurigo and 
lichen.* 

7. To lessen preternatural heat and reduce the frequency and force of the 
pulse; as in febrile complaints and hemorrhages (pulmonary, uterine, &c.) 

8. To relieve narcotism after the poison has been evacuated from the 
stomach and bowels, 

9. In dyscrasies or diseases which have been supposed to depend on, or be 
connected with, a depraved condition of the animal fluids; as scorbutus, 
secondary syphilis, and mercurial cachexia. 

The efiicacy of vegetable acids (especially citric acid) and fresh vegetable's and fruits in 
the treatment of scurvy is too well established by experience^ to be affected by the hypo- 
thetical objections of Dr. Stevens^ to the use of acids in tins malady. A satisfactory 
explanation of their methodus 'niedendi is still wanting ; for though the assumption that 
non-nitrogenous food in scurvy is useful by acting, in tlic oxidizing processes of the system, 
as a substitute for the animaf tissues wliich are "thereby preserved, accounts for the fact* 
that the pure acids are less efficacious than acid vegetable juices,® yet it failvS to accotmt 
for various circumstances (such as the incfficacy of ilie fatty substances, and the occasional 
failure of even lemon juice to prevent or to check scurvy)/ and, therefore, cannot be con- 
sidered as a satisfactory explanation. 

10. Inihe so-called putrid fevers, the mineral acids have frequently proved 

* Dr. R. D. Thomson, Jmals of MeMeim, March 81, 1837. 

® Sir B. Brpdie, in the Lond, Med. Croeette^ vol. viii. p. 855, 1831 ; Dr. Golding Bird, Vrimry 
DmodUt p. 209. ^ 

3 See Dr. tind’s Treatm on the Scnfyy, 8d edit. Lond. 1772. 

* Observatiomm the Healthy and JOieeased Properties of the Blood, pp. 263 and 264, Bond. 1832. 

* Dr. Bttdd, Beetures on the Disorders resuUii^ from Defective Nutriment, in i\i(d London Medical 

Gazette, July 1842, p. 716. * 

® The acid^egetable juices contain ^idulous aUcalinc salts, which, as before stated, suffer Oxida- 
tion in the though the tree ackts do not. 

^ See my l^eatke otiTood md Diet, pi). 147 and 858. 
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serviceable. They were originally employed under the idea that they checked 
the sup]>Ovsed putrescent tendency of the fluids, jj^ay they not be useful by 
abstracting from the system basic matter ? 

11. In phoKsphatic deposits in the urine, the acids, both mineral and vege- 
table, are often resorted to, and occasionally with relief. They are, however, 
very uncertain, and, at best, are but palliative. 

13. As tonics, the diluted mineral acids (especially the sulphuric) arc 
frequently em23loycd in conjunction with the vegetable bitters ; as cinchona 
and quinine. 

SUB-OnpKR (3, SpANyEMIOA RESOLVENTIA SEU LIQUEFACIENTIA. — Eesolveut 
or li(iuefacieut spana3ini(;s. Tliis sub-order includes ihe agents which, in the 
last edition of this work (vol. i. p. 194), were denominated simply liquefacU 
erf Ha. 

Tliis sub-order includes the alkaUnefi, jodine, hromme, sulphur, mer-^ 
cur laky and anlimonialH. 

These spana3mics promote secretion and exhalation generally, soften and 
loosen textures, check plilegmonous inflammation, lessen i^^Hammatory effu- 
sions, and promote their re-absorption. Their antiphlogistic effect is best 
seen after the use of mercury, the action of which, observes Dr. Tarre,^ is 
positively antiphlegmonous. If it be pushed far enough, it produces an effect 
tlic exact reverse of the phlegmonous state ; namely, the erythematous inflam- 
mation, the tendency of which is to loosen structure, while that of phlegmonous 
inflanunation is to bind texture.'^^^ Under the influence of mercurials, the 
gums become sjiongy, the intestines and pulmonic membranes softened,^ and 
deposits of coagulftble lymph (as in iritis) arc removed. The beneficial effects 
of mercurials, antimonials, iodine, alkalies,^ &c. in promoting the resolution 
of visceral and glandular inflammation, and in relieving active congestion, may 
be ascribed to the antiphlegmonous action referred to by Dr. Tarre. These 
agents are opposed to the exudation of plastic or coagulable lymjih (hence 
they check union by adhesion), and to tlie formation of false membranes. 
During their use, visceral and glandular enlargements and indurations, 
thickening of membranes (as of the periosteum), and morbid, but non- 
malignant, growths of various kinds, are sometimes observed to get softer 
and smaller, and ultimately to disappear. Dr. AsliwelD grapliically describes 
indurations and hard tumors of the uterus as having melted away" under 
the influence of iodine. In hepatization of the lungs, the effused solid matter 
is often absorbed, and the cells rendered agiiin permeable to air, by the use 
of mercury. It is on account of the influence of liquefacients in checking 
phlegmonous inflammation, obviating its consequences, and promoting the 
removal of enlargements, indurations, &c. that they are frequently denominated 
resolvents (from resolvo, I loosen or dissolve). 

The resolvent opeiation of these medicines is usually explained by referring 
it to an augmented activity of the absorbents. But this explanation is imper- 

I ^ TsSO ivi^portant Diseases of Womqfi, by Robert Ferguson, M.D. Part i. p. 215, 

/I statement of I)r, Farre must be received with some limitation j for, as Dr. C. B. Williams 
^ntwlplles of Medicine^ p. 280) has observed “ lymph is thrown out, and granulations form, and 
nealthy ulcers heal, during mercurial action.” 

Ferguson’a p. 216. 

Mascagni, in tbc Memork della SodHlt deUe Scknzey .Modena, 1S04. Also, Nigri, in 

■i^ond. Medical Gassette, vol. xiv. p. 718. 

^ Hospital M^ports, No. 1, 1836, 
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feet, and does not account for all the plienoraeua. The effect is ascribable to 
a change in the nutrition of the parts affected. My^ friend. Dr. Billing,^ is of 
opinion that mercury and iodine remove morbid growths by starving them, 
which they effect by contracting the capillaries/^ But I conceive there must 
be something more in the influence of these remedies than a mere reduction 
in the quantity of blood supplied to the affected parts. The enlargements 
which these agents remove are not mere hypertrophies ; their structure is 
morbid, and they must, in consequence, have been induced by a change in the 
quality of the vital activity ; in other words, by morbid action. Medicines, 
therefore, which remove these abnormal conditions, can only do so by restoring 
healthy action ; that is,«by an alterative influence. By wliat force or power 
they are enabled to effect ^changes of this kind must, for the present at least, 
be a matter of speculation. Miiller^ thinks it is by affinity. “ They produce,^^ 
he observes, such an alteratioi\ in the com])osition of the tissues, that the 
affinities already existing are annulled, and new ones induced, so as to enable 
the vital princi})le — the power wliich determines tlic constant reproduction of 
all parts in contemity with the original type of the individual — to (iflect the 
further restoration and cure ; the mercury itself does not com])lete the cure.^^ 

May not these remedies act by correcting the quality of the blood in inflam- 
mation ? It is now well known that the blood in this disease contains an 
abnormal quantity of fibrine, the qu^itity of wliich is diminisluid by the use 
of the liquefacient sjianannics. Moreover, in bnily blood, the red corjiuscles 
sink more rapidly than in healthy blood; a circumstance ydiich Mr. Gulliver 
ascribes to their increased tendency to cluster or aggregate. Now, the salts 
tend to keep the corpuscles asunder; and to this cause Mr. Gulliver ascribes 
the efficacy of these agents in inflamumtioii.^ Eurthermore, the blood of an 
inflamed part contains an increased number of whiter globules, which have a 
remarkable disposition to adhere to the walls of the vessels and to one another;^ 
and it is not improbable that the bcnelicial effects of resolvents and liquefacients 
may be due to their influence in diminishing tlic number and adhesiveness of 
these globules. 

1. Alkalina, Alkali nea {antacida; ahsorhe?itia ), — This division in- 
cludes the alkalies, the alkaline earths, and the carbonates of these substances, 

Poiassa., I’otassaj carbonas. Ainmoniic cai'boiiaa. 

Soda. Potassw bioarbotias. Aininonire sesquicarbonas. 

Ammonia. Soda; carbonas. Calcis carbonas {creia). 

Calx. Sodcc bicorbouas. JVlugncsia; carbonas. 

Magnesia. Magnesiro bicarboiias. 

. The chemical action on the tissues of the alkalies has been already alluded 
to, (see pp. 89 and 94). 

They dissolve albuminous substances and mucus, and saponify fatty sub- 
stances. Hence, in the concentrated state, they destroy boili organization 
and life, (see p. 95) ; and, when swallowed in this f6¥m, act as corrosive 
poisons. From their solvent action on the organic tissues, they have a soften- 
ing influence even in the dilute fo^m, and,"' in consequence, are saponaceous 
to the touch. 

' First Principles of Medicine, pp. 69, 70, 4tli edit. Load. 1841. 

® Physiology, by Baly, vol. i.jp. 363. 

^ The Works of William Hewson, i\R.S. edited, with an Introduction and Notes, by G. Gulliver, 
F.R.S. pp. 40 and 231 (footnotes), Lond. 1846. 

^ Dr. C. J. B. Williains, PrkfuAples of Medicine, p. 209, et seq. Loud. 1843. 
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When swallowed in the diluted state, they destroy the acidity of the stomach, 
by combining with, and thereby neutralizing, the free acids contained in tliis 
viscus. The salts thus formed are, for the mowst part at least, absorbed. Any 
excess of alkali present probably becomes absorbed in combination with albu- . 
iniiious matter. 

They probably aid in the digestion and absorption of fatty substances, 
especiaUy when there is a deficiency of bile and pancreatic juice. ^ 

In small or moderate doses they promote secretion from the gastro-intestinal 
mucous membrane, become absorbed, act as diuretics, and communicate an 
alkiJinc quality to the urine.^ 

By repeated use, in full doses, they produce the general effects of lique- 
facients, already noticed (see p, 175). 

Their long-continued employment disorders the functions of the digestive 
and assimilative organs, and gives rise to a kind of dyscrasia analogous to 
scurvy. The blood becomes deteriorated or spanmmic, coagulates imperfectly 
vdien drawn from a vein, and the nutrition of the body generally is impaired.^ 

Tlic carbonates of the alkalies act less energetically, as chemical agents, on 
the tissues, than the caustic alkalies ; the bicarbonates less tlian tlie mono- 
corbonates. .. 

The alkaline earths (magnesia and lime) are much less energetic, especially 
magnesia, in their chemical a ction on the lissues than th6 al kalies ; and their 

^ Stjft the experiments of Mntteucci on the use of the alkali of the bile and pancreatic juice in 
aidltig the absorption of fatty substances by forming an emulsion with them. {Lectures on the 
PImical Phmomena of Limng Beings^ pp. 110 — 113, Lond. 1847.) 

* Thai, the urine becomes alkaline from the cmployincut of the alkalies and their carbonates, is a 
fact to which I atid most practical physicians can bear testimony ; bnl. it may not be amiss to refer 
to some published a\ithorilics on this point. Mascagni (quoted by Wohler) found the urine alkaline 
from the use of one drachm of carbonate of potash daily. Mr. Brando (Phil. Trans, for 1810) ob- 
sej’ved the alkalinity of the urine after the employment of the carbonates of soda and potash, lie 
says, that two drachms of carbonate of soda rendered tlie urine alkaline in six minutes, and j>roduccd 
the full effect in a quarter of an hour, oemsioning a precipitation of the phosphates of lime and 
magnesia, and restoring the blue colour to reddened litmus paper. Magnesia had the same effect of 
o(!(;asioning a precipitation of the phosphates ; but, on account of its insolubility, required a greater 
tinie to produce the effect. Lime-water required five hours to produce a sensible precipitation, 
wliich, even then, was not nearly so distinct as from the alkalies. I)r. Bostoek {^ledim-Chirurg. 
Trims, vol. v. p. 80,) found that the urine become (dkaline and cllcrvesced with acids after the use 
ol two ounces and a half of carhonatc of soda daily. 

“ Not a few of those who took the alcalious saponaceous hotch-potch of Mrs. Stephens, and the 
soap-lees, for a long time together, fell into hectical heats, a hot scjurvy, hemorrhages, dyisentcry, &c. 
A remarkable instance of tliis lately happened to a gentleman of the West ol’ Cornwall, who, for 
several years, had laboured under a stone in his bladder. lie was originally of a tender constitution ; 
and had taken the lixivium, &c. for several weeks, till at length his gums began to grow exceedingly 
s])ongy, inflamed, and livid — at last, extremely sore and putrid ; insomuch, that the flesh might be 
pulled off with the greatest ease ; they bled considerably on the least pressure ; and a thin bl6ody 
ichor continually leaked off frotn them. Livid spots also appeared on him and his legs, and thighs 
especially, became vastly sore, and of a ckret colour, or rather more livid, so that a mortification 
was feared. . Upon this I was consulted for him by Mr. Kingston, a very skilful apothecary of 
Penzance, who stated his case^ Apprehending an alkalescent putrid state oC the humours, and a dis- 
solution of the blood from the course he had gone through and the symptoms he now' laboured under, 

J advised the decoction and extract of the Ini^k with elixir vitrioli, and suhacid drinks and diet, 
which soon took off the inflammation, sponginess, an^ bleeding of his gums, and prevented the 
further advance of the livid colour of his thighs, &c. which, in a few days, disappeared. About 
some two or three weeks after, a copious eruption of red fiery pustules broke out upou him, wliich 
seemed to promise some advantage. However, heiug reduced exceedingly weak by a complication of 
disorders and a confirmed hectic, he died qdfte tabid about a fortnight or three w'eeks after. A very * 
large stone was taken out of his bladder after his death.” (IluxJiam’s Essag on Fevers^ p. 48, 
od edit. Lond, 1747). — Sec also the article Ammonia s^quwarhonas for an account of a case illus- 
trating the ill effects arising from the long-coniinued use of large doses ipf this alkaline subti^nce. 

, VOL. I. N 
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carbonates (especially carbonate of lime) exert scarcely any chemical influence 
over the albuminous tissues. 

The alkaliiies are employed therapeutically for the following purposes : — 

1. As escharotics (see p. 157). 

2. As antacids or absorbents in poisoning by the acids (see p. 160), and in 
dyspepsia with acidity of the stomach. In the latter case, they may perhaps 
be serviceable in promoting the digestion of the fatty substances, where there 
is a deficient secretin of bile (see p. 177). 

As softeners and cleansers of the skin, weak alkaline solutions are used 
as cosmetics. They exercise a solvent action on the cuticle. 

4. As lithontripticp or antilithics they will be noticed hereafter (see 
Lithon trijitica ) . 

5. As diuretics they Ml be noticed on a future occasion (see Diuretica). 

6. As antiplastics and resolvents in inflammation. On theoretical grounds 
they have been supposed useful' because their continued use leads to a dimi- 
nution of the fibrine of the blood, which, in acute inflammation, is augmented 
in quantity ; and also because coagulablc lymph, a product of inflammation, 
is soluble in alkaline solutions. The latter observation led Mascagni^ to 
propose the use of alkalies in acute inflammatory disease and in an epidemic 
pulmonary affection which, in 1800, made great ravages in the district of 
Chiudino, in Tuscany, the practice proved highly successful, as also in dropsy 
induced % obstruction of the lymphatic vessels and glands, from depositions 
of coagulable lymph in consequence of an inflammatory diathesis, 

7. As a resolvent and sorbefacient, in glandular and visceral enlargements 
of a non-malignant character. 

8. As an alterative and antacid in rheumatic and gouty inflammation, 
especially when accompanied with deposits of lithic acid in the urine. 

In most of the cases in which the alkalies are indicated, it will be found 
advisable to employ them in the carbonated state ; for in this form they are 
less caustic, and can therefore be given in larger doses, wliile their remote or 
constitutional effects are probably equally powerful. 

2. Salia neutra et media. The alkaline and earthy salts. — This divi- 
sion includes the neutral and indifferent combinations of the alkalies and earths 
with acids, as well as some of the acidulous or supersalts of the alkalies. 

The following is a list of the officinal substances of this order : — 

Inorganic. 

Potass^ sulphas. Sodro phosphas. 

Potasses bisulphas. Sods3 hiboras. 

Sodffi sulphas. Sodii chloridum. 

Ma^esice sulphas. Ammonii chloridum. 

Alum. Barii chloridum. 

Potassse nitras. Calcii chloridum. 

Sodm Ultras. Potassii bromidum. 

Potassse chloras. Totassii iodidum. 

Tie alkaline and earthy salts act both physically and chenrically on the 
living tissues with which they are Jjlaced in contact. 

Their physical or endosmotic influence has been already noticed (see pp. 
91 and 92). 

Their chemical 'influence is not very energetic, and the precise changes which 

* London Medical Gasette, vol. xiv. p. 714, Aug. 16, 1834. 


Organic {vegetable). 

Potassse acetas. Potassm et sodm tar- 

Soda) acetas. tras. 

Ammoniac acetas. Potassse citras. 

Potassse tartras. Sodse citras. 

Potassa) bitartras. Ammoniaj citras. 
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they effect have not been carefully examined. The compounds which the 
salts form with the organic textures are more permanent, and less disposed to 
uTidergo putrefaction, than the textures alone are ; and hence the salts act as 
antiseptics (see p. 163). 

All salts ^ (even common salt), when swallowed in excessive quantities, 
oi)erate as irritant poisons ; and some (as chloride of barium) are poisonous 
even in small doses. 

In certain doses, most salts act as purgatives : when fhey do this, they are 
evacuated by the alimentary caiud. Administered in snmller doses, they do hot 
pi^rge, but become absorbed, and are subse(],ucntly eliminated by the excreting 
organs, especially by the kidneys.^ In this case, som& of the salts {e. //. the 
alkaline acetates, citrates, and tartrates,) are oxidised during their passage 
through the system. 

In the blood, (he salts act both physically And chemically. Their physical 
influence on the blood-corpuscles is endosmotic (sec pp. 92 and 108). When 
a sali)ic solution, having a greater specific gravity than that of the serum, is 
introduced into the blood, the corpuscles shrink or collapse ; but, when the 
solution is very dilute, they become distended. The chemical influence of the 
ncMitral salts is exercised both oii the blood-corpuscles and on the plasma : they 
brighten the red colour of the former, and, in general, lessen the quantity of 
spontaneously coagulating matter (fibrine)^ in the latter. 

The (iHt) plant ic or plan tily tic effect on the blood of nitre and sulphate of 
soda has been before noticed (see p, 109). This effect of salines is, however, 
probably neither constant nor universal; for Laveran and Mill on state that, 
in acute pneumonia and articular rheumatism, llochelle salt (sodse potassio- 
tartras, P//. X.) given so as to become absorbed, diminished neither the 
([uaiitity of fibrine nor the bully coat of the blood.^ 

AVhen salts are added to the blood, they lessen or destroy the adhesiveness 
of the corpuscles for each other, and thereby sejiarate and render them distinct. 
Now, as in buffy blood the corpuscles have an increased tendency to aggregate, 
and to separate from the blood, Mr. Gulliver^ suggests, that probably the 
oliicacy of saline medicines in inflammation depends on their correcting this 
disordered state of the blood. 

The salts are eliminated by the different excretory organs, principally by 
the kidneys (see pp. 101 and 102), on which they act as stimulants (see 
p. 110), and thus produce diuresis. 

Many of them pass out unchanged (see p. 101); while others are eliminated 
in a more or less decomposed state (see p. 102). In the cfise of tlie neutral 
alkaline salts containing a vegetable acid,^ as well as in that of sulphuret of 


^ In the human subject, death has resulted from the use of the foDoiw'ing salts in excessive doses : — 
common salt, sulphate of ma^esia, cream of tartar, nitre, sul])hatc of potasferand binoxalate of potash. 
These salts are, as is well known, innocuous in small doses. We infer the poisonous operations of all 
salts, in certain doses, pajtly from observation of their chccts on men and animals, and partly from 
analogy. , 

^ Laveran and Millon, in their experiments on Kochelle salt (sodae potassio-tartras, Ph. L.) and 
sulphate of soda, found that when these salts acted as purgatives absorption did not take place 
{Jnnnaire de Chimie, 1845, p. 585). 

^ Annuaire de 1845, p. 587. 

^ The Works of William Hewson, F.KS. (Notes), pp. 41, 71, 229* and 231, Lond. 1846. 

® The alkaline oxalates are probably exceptions to this statement. After the ingestion of rhubarb- 
tart, or sorrel {Biumenc acetosa)^ a crystalline deposit of oxalate of limt is found in the urine. Dr. 
Lctheby {Lond, Med, Gas. Jan. 22, 1847, pp. lb$-4) states tliat lie detected oxalate of urea also in 
the urine. 
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potassium (which in part becomes converted into sulphate of potash — sCe p, 
102), the salts suffer oxidation: but the conversion of the red ferridcyanide 
of potassium into the yellow ferrocyanide (see p. 102) may perhaps be regarded 
as a reducing process. * 

Most of the neutral alkaline ^ts containing a vegetable acid are converted, 
by oxidation, into carbonates (or bicarbonates), in which state they are found 
in the urine, to which they communicate an alkaline quality.^ The acid salts 
are only partially decomposed : at least, this, according to Wohler, is the case 
with cream of tart.::ir : for he found that, after the use of this salt, the urine 
become alkaline, and, as long as it possessed this quality, it contained no tartaric 
acid ; but, when it agam became acid, butaric acid was recognised in it. 

The urine is not inva|;iably rendered alkaline by the use of the vegetable 
salts of the alkalies. In 268 experiments witk EoclicUe salt (soda? potassio- 
tartras, Ph. L,) Laveran and%Millon found that the urine was rendered 
alkaliiic in 175 casc-s, was acid in 87, and neutral in 6 cases. When, from 
the largeness of the dose or the condition of the patient, the salt acted as a 
purgative, it was usually carried off by the bowels, and did not communicate 
an alkaline (juality to the urine. But, on the contrary, wlum it did not excite 
purging, it became absorbed, and rendered the urine alkaline. These opposite 
effects were probably referable to differences in the density of the saline 
solutions employed : those wliich were denser than the serum of the blood 
provoking purgation, while those wliich were less dense became absorbed 
(see p. 92). 

Cherries, strawberries, and probably most sweet fruits, render the urine 
alkaline. They are enabled to do tliis in consequence of containing a vegetable 
alkaline salt, whicli, in traversing the system, becomes converted into a car- 
bonate. Those fruits which contain only or chiefly free acid, — as currants 
and lemons, — do not render the urine alkaline. 

In order to become converted into carbonates (or bicarbonates) the vegetable 
alkaline salts must undergo oxidation in tlie system, by whicli the vegetable 
acid is resolved into carbonic acid and water. Acetic acid (C^ 0^) re- 

quires eight equivalents of oxygen; citric acid ( 0^2 II5 O”), a tribasic acid, 
eighteen equivalents of oxygen; and tartaric acid (C® O^o), a bibasic 

acid, ten equivalents, to convert them respectively into carbonic acid and water. 

The salts are employed therapeutically for various purposes, of which the 
following are the chief : — 

1. As cooling or antiphlogistic cathartics or laxatives, in febrile or inflam- 

matory complaints. They are also useful in other cases where a mild action 
on the gastro-intestinal mucous membrane is required, along with a gently 
resolvent eflect on the system, as in liver complaints. The sulphates of soda, 
magnesia, and potash, the alkaline tartrates, and the phosphate of soda, are 
the salts in most fr^’^uent use as cathartics. ^ 

Alum acts as an astringent (see p. 158). 

2. As diuretics in dropsies, and dso in other complaints attended with 
deficient S 0 <^tion of unne. The density of saline solutions given to act on 
the kidnej^ should be less than that of the serum of the blood (see p. 92). 
The salts in most frequent use as diuretics are nitrate of potash, and the 
alkaline acetates, citratef, and tartrates. 


Wohler states, that after the use of several drachms of these salts the urine efiTerveBces, on the 
addition of an acid, like champagne. 
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3. In fevers^ salines are in almost universal use. They are employed with 
the obvious effect of promoting the action of the secreting organs, and with 
the supposed effect of altering the crasis^jf the blood. 

Dr. Stevens^ explains tlie efficacy of salines in malignant fevers, by supposing that they 
restore to the blood the saline matter in which, in these cases, he declares this fluid to be 
deficient, as is evinced by the dark colour of the ciiJfeulating fluid. To tlie saline impreg- 
nation he ascribes the vermilion -red colour, and some other properties of the blood, and 
lie regards the black colour of this liquid as a certain proof of the loss or diminution of 
its saEne ingredients. 

4. In inflammation, the salines are used as antiplilogistics, liquefacients, and 
resolvents (sec p. 175). 

5. To restore the saline qualities of the blood ii/malignant cholera. In 
this disease the blood is remarkably black, incajiablv# of coagulating, and con- 
tains more albumen and hminatosin, but less water and saline parts, than 
natural; while the enormous discharges frohi the bowtjls coiusist of a weak 
solution of albumen containing the salts of the blood.^ The obvious indica- 
tions, therefore, in the treatment of this dis(iase, arc', to restore the water and 
saline matters to the blood. Hence originated vvliai lias been called the 
mliNc IreaUneut of cholera. Tliis, at first, consisted in the eKliibition of 
certain alkaline salts by the mouth, and in the form of encmata. The following 
are formulae which have been recommended : — 

Take of Oarbooate of soda lialf a drachm. Take of riiosphatc soda 10 grains. 

Chloride of sodium a scruple. CTiloridc of sotlimn 10 grains. 

Chlorate of potash seven grains. Carbonate of soda 5 grains. 

Dissolve iu half a tumbltrfiil of water. Sulphate of soda 10 grains. 

'I’his to be repeated at intervals of from fifteen Dissolve iu si.v ounecs of water, 

minutes to an hour, according to circumstances The mixture to be repeated every second hour 
(Dr. Stevens, op. cit. p. 459). (Dr. O’Shaughnessy, op. oil. p. 54). 

This plan, however, was followed by that of injecting saline solutions into tlio 
veins, which was, I believe, first practised by Dr. Latta.^ The quantity of 
saline solution wliicli has been in some cases injected is enormous, and almost 
incredible. In one case, 120 ounces were injected at once, and repeated to 
the amount of 330 ounccs in twelve hours. In another, 370 ounces were 
thrown into the veins between Sunday at 11 o^clock, a.m. and Tuesday 
at 4, p.M. : that is, in the course of fifty-three hours, upwards of thrfty-onc 
pounds. The solution that was used consisted of two drachms of muriate and 
two scruples of carbonate of soda to sixty ounces of water. It was at the 
temperature of 108^ or 110° In another series of cases, 40 lbs. were 
injected in twenty hours : 132 ounces in the first two hours ; 8 lbs. in half 
an hour I® The immediate eflects of these injections, in a large majority of 
cases, were most astoiiisliing ; restoration of pulse, improvement in the respi- 
ration, voice, and gemral appearance, return of consci oi^ spcss. and a feeling 
of comfort. In many instances, however, these eflects were only temporary, 
and were followed by collapse and death. In some, injurious consequences 
• 

* Obsermiions on the Healthy and Diseased Properties of the Blood, p. 850,* 6^^ seq. Lend. 
1832. 

^ Dr. O’ShaughnesBV, Report on the Chenniccd Rathology of the Malignant Cholera^ 1832. 

* Bond. Med. Gaz. vol. x. p. 257. 

/W. 

Ibid. vol. X. pp. 879-80. 
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resulted, as phlebitis,^ drowsiness, 2 &c. The reports as to the ultimate benefit 
of the salilie treatment in cholera are so contradictory, that it is exceedingly 
difiBcuit to offer to the student a correct and impartial estimate of its value. That 
it failed in a large proportion of cases after an extensive trial, and greatly 
disappointed some of its staunchest su])porters, cannot be doubted.^ Dr. 
Griffin^ states, that all the pdiiished cases of injection which he can find 
recorded ateaount to 282, of which 221 died, while 61 only recovered : but he 
thinks that tlie average Recoveries from collapse by this method of treatment 
'^far exceeded the amount of any other treatment i^ the same disease, and 
under the same circumstances.^^ 

6. As antilithics and lithontriptics. The acetates, citrates, and tartrates 
modify the compositioiNof tlie urine, and communicate to it an alkaline quality 
(see p. 180). Hence thij^ are used as antilithics or lithontriptics in the lithic 
acid diathesis (see Lithotttriptica) , 

7. As resolvents, liquefacient^, sorbefacients, and alteratives in glandular 
enlargements, and in chronic inflammation pf a scrofulous or rheumatic cha- 
racter. 

3. lodica et bromica. Iodine, bromine, and, their compounds , — This 
section includes the following substances : — 

lodiiiinm. I Potassii iodidnm. ^ 

Broininium. | Potassii bromidnm. 

Tlie iodides and bromides of lead, iron, and mercury, may be conveniently 
referred to the sections including their metallic bases. 

The chemical action on the animal tissues of iodine and bromine has been 
already noticed (see p. 9^). Tlie alkaline iodide and bromide act in an 
analogous manner to the other alkaline salts (see p. 178). 

The iodica and bromica are absorbed and pass into the blood, in which fluid 
several of them have beep detected (see p. 101). Some {e. g, iodine and 
bromine),' if not all of them, enter the blood in a state of combination. From 
analogy rather than from observation, the iodica and bromica are supposed to 
lessen the amount of solid constituents (especially the fibriiie and corpuscles), 
and to increase the proportion of water.^ The augmented secretions, the 
thinness and wasting, and the disappearance of scrofulous and other swellings, 
observed under their use, evince their liqucfacient and antiplastic operation. 
They are thrown out of the system by the excreting organs (see p. 102). 

Iodine is an important topical agent, and as such has already* been noticed 
(see pp. 158-9). 

The iodica and bromica are used in medicine as alteratives, liquefacients, 
resolvents, and sorbefacients. /They are useful in aiding the removal of some 
of the products of inflammation, su^ as serum, liquor sanguinis, and the 
healthier kind of fibrine and exudation corpuscles. They are chiefly serviceable 
in scrofulous, rheuirMtic, and syphilitic ii^amraations. They are not adapted 
for acute inflammation, but for inflammation of a . chronic character. They 
are also serviceable in relieving ceitain non-malignant alterations of texture 

j- — ^ , 

^ Imd, Med. Gaz. vol. x. p. 453. 
aiW.p.447. 

^ ^ Ibid. vol. X. p. 717? 

^ Dr. Griffin, Mecollections of Cholera^ in Lond. Med. Gaz. vol. xxii. p. 319. 

® Simon’s Jmmal Cfiemutry^ vol. i. p. 807, English translation by Dr. Day. 
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referable not to inflammation, but to perverted nutrition, and which are ac- 
companied with increased deposit of solid matter, — such as induration with 
enlargement or swelling of organs, especially of the lymphatic glands, liver, 
and spleen. It is doubtful whether they have any influence over that kind of 
increased nutrition which is attended with hyj^ertropliy, 

4. Suljphurosa. Sulphur^ mlphurettm hydrogen, and the alkaline 
sulphurets. — ^Tliis section includes the following substances : — 

Sulphur. I Potassii sulphuretum. I Aqu® siilphure® seu he- 

Acidiim hydrosulphuricum. | Ammonii sulphuretum. | paticee. 

These substances are referred to the spanmmica oyaccount of their altera- 
tive, resolvent, and liquefacient properties, and th^ consequent analogy to 
the substances contained in the preceding sections. "^No analysis of the blood 
of animals under their influence has hitherto been effected. 

By the inhalation of sulphuretted hydrogen gas (acidum hydrosulphuricum) , 
or of the vapour of hydrosulphurfet of ammonia (sulphuret of ammonium), as 
well as by the ingestion of the alkaliue sulphurets, the blood assumes a dark 
colour, — an effect which, in the case of sulphuretted hydrogen, Liebig^ ascribes 
to the action of this gas on the iron in the blood. 

When the alkaline sulphurets are swallowed, a portion of them suffers 
decomposition by the acids of the stomach, and, in consequence, an evolution 
of sulphuretted hydrogen takes place. The undecomposed portion becomes 
absorbed, and is eliminated by the kidneys ; but, during its passage through 
the system, some of it undergoes oxidation, and is converted into sulphate. 

Sulphur taken into the stomach is, for the most part, evacuated by the 
bowels ; but a portion becomes absorbed, and may be detected in the secre- 
tions : in the urine it is found as sulphate and sulphuret.^ It is probable, 
therefore, that, .by the mutual action of sulphur and the soda of the bile, 
sulphuret of sodium and sulpl;^te of soda are formed, and tliat< these are 
subsequently absorbed. 

Sulphuretted hydrogen gas and the vapour of sulphuret of ammonium, when 
inhaled, act as narcotic or narcotico-irritant poisons; and the alkaline sul- 
phurets, if swallowed in sufliciignt quantities, operate as narcotico-irritants. 

The sulphurosa, when employed medicinally, promote the action of the 
secreting organs ; their influence being directed principaQy to the skin and 
mucous membranes. They have been supposed to possess a specific stimulant 
influence over- the pelvic venous system. Their influence over- the skin is 
undoubted ; and their efficacy in l^hronic cutaneous diseases has long been 
established. In these maladies, sulphur and the sulphurous waters are 
employed internally; while, as external remedies, solutions of the alkaline 
sulphurets and the sulphurous waters ire used. On account of their influence 
overthe mucous memWanes, the sulphurosa have been enuJo^ed in chronic bron- 
chial affections ; but, in this country,Hhey are rarely administered in these cases. 


* Anim^a (Jhemistr^y p. 274, Lond. 1842. 

^ AViibler ^Uiedemann’s Zeitschrifty Bd. i. S. 131) found in tlie urine of a dog, to whom he had 
given a drachm of flowers of sulphur, an unusual quantity of sulphate, and likewise some sulphuret ; 
for sulphuretted hydrogen was evolved on Uie addition of Igrdrochloric acid. More recently, MM,. 
I^veran and Millon (Annmire de Chimie, 1845, p. 568) state, as^he result of their experimental 
®”®^J^tions, that sdphur is neither oxidized, nor otherwise modifled, and that it does not become 
^sorbed. But their negative results cannot disprove the positive ot^ of so accurate an observer as 
1 ^^^* statements are in opposition to the common observation of the odour of 

sulphuretted hydrogen evolved by the breath and secretions of persons who have been using sulphur iu- 
temally.— IJnoxidised sulphui' has been detected in healthy urine by Dr. Ronalds {PhU, 7?ram. 1846). 
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In hemorrlioiclal affections and uterinn obstructions (chlorosis and ame- 
norrhaya), sulphur and the sulphureous waters are frequently resorted to, on 
account of their supposed stimulant influence over tlie pelvic venous system. 

Lastly, solutions of the alkaline sulphurets are used as baths where the 
skin is impregnated with lead (spe p. 161). 

5. Mercurialia et nntimoniaUa, Mercuriah and antimoniah , — ^This 
section includes the following substances : — 


Mercurialia. 

Hydrargyrum. 

Hydrargyri oxydum. 

Hydrargyri binoxydft^n. 

Hy d rargyri chloridumo /ow elj . 
Hydrargyri bichloridum 
Hydrargyri iodidum. 

Hydrargyri biuiodidum. \ 


Antimonialia. 

Antimonii sesqiiioxydum. 

Antiriioiiii oxysulpburetum. 

Pulvis antimonii compositus (PA. Loud.) 
Polassec antimonio-tartras (PA. Lond,) 


The topical action of these agents is not uniform. Mercury, so long as it 
retains its metallic or reguline character, is apparently inert. All the others 
probably exercise a local chemical influence ; and of these, bichloride of mer- 
cury is the most active (sec p. 94). Chloride of mercury (calomel), when 
swallowed, suffels some chemical change, and yields a soluble mercurial com- 
j)ound (see p. 89). 

The mercurials and antimonials become absorbed into the blood, and are 
afterwards elimiuated by the excretory organs. Mercury and antimony have 
been detected in the blood, solids, and mine of patients to wiiom prepmations 
pf these metals had been administered (sec pp. 101 and 102). Mercury has 
also been recognised in other secretions (see p. 102). 

The mercurials and antimonials promote secretion and exhalation gene- 
rally, though they do not equally aflect all the secreting and exhahng organs. 
Tlie specific cflect of mcrcmials on the mouth (ptyalism), and of antimonials 
4)n the skin (diaphoresis), ain well known. 

* ' ^Tlie eftects produced on the blood by the protracted use of these agents 
liave not been chemically investigated. The older writers^ state, that mer- 
cury produces a watery and dissolved conditidii of tlie blood ; and the same 
kind of opinion, expressed in a diflereiit forjn of languagS, is held by modern 
writers.2 I am unacquainted with any chemical observations as to the state 
of the blood after the protracted use of antimonials ; but, from analogy, it is 
inferred to be similar to that caused by mercurials. 

In the treatment of acute inflammation with fever, mercurials and antimonials 
constitute the most important of our medicinal remedies. Antimonials are prin- 
cipally adapted for relieving the febrile symptoms, reducing the force of the 
hearths action, moderating the heat of skin, and promoting sw^eating : in in- 
flammation, thcrefojigj .their beneficial cflects are best see# in the early stages of 
the disease. Over fhe efiused products of inflammation they have little influence. 
Mercurials, on the other hand, are useful in inflammation principally by their 
influence over the products of thfiij malady : they both check effusion and 


* “ A long and large use of mercury ^tII turn the whoKi mass of blood into a mere watery colluvics” 
(Huxham, Essay on Fevers, p. 46, 3d Lond. edit. 1757). 

^ See post, art. Hydrargyrum, Also Dr. Farre, in Ferguson's Essays on the Eiseases of Women, 
parti, p. 316; Dielri(Jh, XHetMerkurial-Krankheit, p, 80, Leipzig, 1837; and Simoii, Awimat 
Chemistry, vol. i. p. 307, English translation by T)r. Day. Dr. Farrc states, that a course of mercury 
dimini^ics the number of blood-corpuscles ; and he sjiys that he gave mercury to a full plethoric 
woman, and “ in six weeks blanched her as white as a lily." 
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promote the removal of the lympli already deposited. Aiitimonials, therefore, 
are said to be iisefal in inflammation and fever by their contra-stimulant (see 
p. 96), sedative, and sudorific influence ; mercur&ls, by their alterative, 
sorbefacieiit, and resolvent eflects. Antimonials are most useful in continued 
fever, rheumatic inflammation, and bronchitis ; mercurials, on the other hand, 
arc more fitted for inflammations liaving a tendency to terminate in effusions 
of coagulable lymph, — as iritis, inflammation of the serous membranes, and 
croup ; in syphilitic inflammation ; and in indurations and enlargements of 
organs. 

Both antimonials and mercurials arc used as evacuants : the former, as 
(iinetics, sudorifics, and expectorants ; the latter, as purgatives and shilogogues. 

SuB-OEDEE y. SpANASMiCA ANTisPASMODiCA. — Mtispasiuodic spanocmics. 
This sub-order includes the following substances 

Acidiiui arseiiiosum. I Cuprum ammonia- I Arsenti nitraa. | Zinci oxydum. 

('upri sulphas. ( turn. | liismuthi trisnitras. | Zinci sulphas. 

All these agents exercise a topical chemical influence over the organised tissues 
(see pp. 94 and 164), in virtue of which they are used as caustics (see p. 157). 
Swifllowed in sufficient doses, they act as irritant poisons. 

When taken into the stomach, they suflur, in this organ or in the intestinal 
canal, more or less chemical change (sec ]). 89), and, in tliis altered state, 
become absorbed. The metallic bases of the substances comprising this. sub- 
order have been detected in the blood, and most of them in the solids and 
urine (sec pp. 101 and 102). 

All these agents, by long-continued use, impoverish the blood, — that is, 
act as spameinics ; bat the precise changes which they effect have not been 
investigated. 

They exercise a well-marked influence over the nervous system. This is 
shewji by the cramps, convulsions, paralysis, and even narcotism, which they 
induce when swallowed in poisonous doses ; and by their efficacy in the treat- 
ment of some morbid conditions of this system, — for example, chorea and 
liystcria, whence th(iy have been denominated,^ antispasmodics. Thus chorea 
is cured by arseme ; wliile cpjepsy is frequently benefited or even cured by 
arsenic, copper, or silver. 

These agents are also remarkable for their curative influence in agues and 
other periodical diseases, in consequence of which they have been denominated 
fo7tics, 

SuB-oEDEE 5. Span^.mica SATUENiNA. — The satumiue or plumbeous 
spansemics. The following are the preparations of lead commonly used as 
medicines:— 

Plunibi oxydum i^ithargy^ I Plumbi iodidura. I Plumbi acetas. 

rum). I . Plumbi carbonas. | Plumbi diacetas. 

All these agents exercise a greater or less chemical influence over the organised 
tissues and fluids ; by which, changes arc effected both in the prcq)arations 
themselves and in the animal tissues and fluids (see pp. 89 and 94). Miallie^ 
asserts, that all the salts of lead, even the sulphate, are partially or wholly 
decomposed and converted into ^tdorides by the alkaline cldorides contained 


^ Me moire sur les emunalions du Plomb et V Absorption des Medicaments ^ Paris 1844 (noticed in 
the Supplement au Diciionuaire Universal de Matiere Medicate^ p. ^70, Piffis, 1846). 
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in the animal fluids ; and he, therefore, doubts the specific antidotal property 
of sulphuric acid. Dr. C. G. Mitsclierlicli^s observations on the action of 
acetate of lead on anirnal matter will be noticed hereafter (see Plumhi aoetas). 
Tie compounds of lead, formed by the action of the tissues and fluids of 
the alimentary canal on the preparations of lead, are some soluble, others 
insoluble : the former are absorbed, the latter rejected.^ 

The absorption of lead is proved by its subsequent detection in the blood,^ 
solids, and excretions (see pp. 101 and 102). Dr. Todd,^ in a case of chronic 
saturm’ne poisoning, found lead in great quantity in the brain, and in tlie 
lung this metal was found in still greater proportion and more recently, Dr. 
Inmann^ detected lead dn the cerebellum of a ])ainter. 

In saturnine cachexy^indral and Gavarret^ invariably found a deficiency 
of blood-corpuscles. Tbs following table shows the mean composition, 
according to these amthors, of healthy blood and of the blood of a patient 
where this cachexy constituted the sole malady. 


Fihrine 

Healthy blood, 
3 

Blood in 

saiimiine cachexy, 
2-8 

Ulood-eorpuscles 

127 

83-8 

Solid residue of the serum 

80 

781 

Water 

790 

835*3 


1000 

1000*0 


The blood appears also to have suffered an alteration in some other respects ; 
for the serum is of a dirty or earthy-yellow hue. Tlie skin, the conjunctival 
membrane, and the viscera, have the same tint, apparently in consequence of 
being impregnated with blood altered in its colour. This, then, is the source 
of the so-called icterus sattmiiuus. 

Lead is eliminated from the system by the urine (sec p. 102), by the skin,® 
and by the milk (see p. 102). 

When the preparations of lead are administered for therapeutical purposes, 
their primary effects, and for which they are usually employed, are a diminu- 
tion in the volume and frequency of the pulse, and in the activity of the 
functions of secrerion. These are the general though not universal effects. 
Hence the preparations of lead are described as being sedative and astringent — 
terms wdiich imperfectly express the rc'al character of the effect. When the 
system is under the influence of tliis metal, the ])ulse is usually smaller and 
sometimes slower tlian natural. Taiiquerel des Planches has seen it reduced 
to 55, 50, 45, and even to 40 beats per minute. The secretions of the 
mucous membranes and their glands are diminished ] the mouth and nose 


^ In patients affected with saturnine colic, lead has heen found in the fecal matters hy Merat, hy 
Chatain {Supplammt. mi^va cit, p. 571), and by Duvergie (Taiiquerel des Planches, TraitS (ks Maladies 
de Plomb, t. i. p. ' 

2 Cozzi {Lancet^ May 11, 1S44, p. 227) delected a salt and an oxide of lead in the blood of a 
patient labouring under lead colie. They were in combination neither with the hsematosin nor the 
fihrine, but with the albumen. 

3 Practical Jlemarks on Gouty Rheumatic Fever, and Chronic Rheumatism of the Joints, 
pp. 23 aiid 24, Loud. 1843. 

^ London Medical Gazette, August 28, 1846, p. 389. 

® Ann, de Chimie et de Ph?/sig. t. Ixxv. pp. 309-10, November, 1840. 

® The elimination of lead by the skin is shown by the repeated re-formation of snlphuret of lead 
during the time the patients are using the sulphurated baths (Mialhc, op. cit. ; Taylor, On Poisons, 
p. 449). 
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become drier ; the bowels constipated ; the stools harder and of a paler yellow 
colour ; and the urine is lessened in quantity. These effects, however, are bv 
no means constant or uniform. 

When the system is impregnated with lead, the presence of this metal may 
be manifested by a specific action on the solids and liquids of the organism 
before the development of the saturnine diseases, and which is called by 
Tanquerel des Planches primitive mtiirnine ivtoxicaiion. The characteristic 
phenomena of this are the following : — 

1st. Saturnine coloration of the gums, of the buccal mucous membrane, 
and of the teeth. A narrow leaden-blue or slate-blue line,^ from one-twentieth 
to one-sixth of an inch in breadth, is formed on tlie matins of the gums nearest 
to two or more teeth (usually the incisors) of either jaw. The rest of the 
gums are of a bluish-red tint. I have seen tlie mucous membrane lining the 
lips and part of the check stained blue, like tljp edges of the* gums. The teeth, 
especially at their lower part or neck, are frequently more or less deeply stained 
brown. The blue coloration depends on the presence of siilphuret of lead.^ 

Dr. Chowne® denies tliat tJic presence or absence of the blue line on tlie margin of the 
gums has any ceriain connexion with the administration or non-administration of lead. 
On tills point I may observe, that I have satisiied myself that in several cases in which the 
blue line on the giiuis, and even the Kslatc blue staining of the hps, were obscrv’cd, no 
evidence of jioisoning by lead could he obtained, in most of the cases there were no con- 
st itutioiial symptoms of lead poisoning. In one case (that of a woman), an out-patient of 
the London Hos])ital, who applied for relief in consequence of suibning witli dyspepsia, 
the blue line on tlic gums, and the bine staining of the lips, were more marked than in any 
cases of positive^ lead-poisoning which I have seen. I amdysed tlie water she used, and the 
liccr and gin which she drank, without gaining the kast evidence of t,hc ])rescnce of lead: 
In anotlicr case (a private patient, labouring under organic disease of tlie brain), I detected 
traces of load in the botthid soda-water of which she had partaken; but T am persuaded 
that this was an accidental circumstance. On the other hand, in every case of lead- 
poisonin" which 1 have met with, and they are not a few, ami in several cases in wdiich 
sugar of lead, in large doses, had been taken medicinally for many days continuouslv, 1 
have observed tlie blue line. It is stated'^ that a similar blue mark has been noticed in 
poisoning by mercurial comjioiuids. In many cases of mercurial ptyalisin, however, I have 
in vain looked for it. 

To what is the formation of the blue sulplmret of lead owing ? Tancpicrcl des Planches 
ascribes it to the action of sulplmrettcjcl hydrogen (evolved by the decomposing fragments 
of food lodged between tlie teetli) on tlie saturnine particles wliicli pass througli the mouths 
of those who respire or swallow lead. May it not be due to the action ot sulphuretted 
hydrogen on lead contained in the saliva ana buccal mucus ? 

2d. Saturnine taste and breath. Workmen who are under the influence of 
lead complain of a peculiar taste ; and their breath has a peculiar odour (called 
by Tanquerel des Planches the saturnine hreath), 

3d. Saturnine icterus. This has been already noticed. 

4th, Saturnine emaciation. This usually accompanies or follows tlie satur- 
nine icterus. Although it is general, it is most evident in the face, which 


^ The presence of this line is fully described by Tanquerel des Planches, in his Trait e drx Maladies 
de Tlmr.b^ vol. i. p. 3, Paris, 1839 ; and by Dr. Burton, in a paper read to the Royal Medical and 
Chinirgical Society, #lnn. 14, 1840 {Medico-Chirargical Transactions^ vol. xx. Lmd. 1840.) 

^ By the action of oxygenated water, the blue substance is converted into the white sulphate of lead. 
By digesting the gnms and teeth of a c^nr»grinder, who died from the effects of lead, witli a solution 
of sulphuretted hydrogen for twenty-four hours, those parts of the gums which had not before pre- 
sented the blue mark acquired a deep blue tint (Tanquerel des PlarAhcs, op. supra cit. vol. i, p. 6). 

Lancet, Oct. 26, 1844, p. 146. 

^ Taylor, On Poisons, pp. 384 and 488. 



188 PHARMACOLOGICAL REMEDIES.— Medicines. 

becomes wrinkletj^ and gives to the individual a more aged and care*worn 
appearance. 

, 5th. State of the circulation. This has been before alluded to. Tlie 
pulse is usually smaller, sometimes slower, and occasionally irregular. 

These phenomena of primitive saturnine poisoning form, according to 
Tanquerel des Planches, the prodromi or forerunners of the saturnine maladies. 

Poisoning by lead presents the four following distinct forms of disease, 
each of which may exist alone, or may be complicated with one or more of the 
others, or may follow the others, without, however, having any definite order 
or succession. 

1. Lead colic; colii'i^sattii'uina ; c* jnetomm ; c. inctonunu This is 
by far the most frequehtW the diseases. 

2. Arthralgia; arthrmgia mUirnina; rheumatkmm metalllcus of 
Sauvages. In frequency, tliis is^next to colic. 

3. IParalysis. This may aflcct either the motility or the sensation of parts ; 
in the former case it is called paralysis of motion, or simply saturnine paralysis 
{purali/sis mturnina) ; in the latter case it is termed anaesthesia saiarriina. 
Paralysil^ occurs next in frequency to artliralgia. 

4. Disease of the enceplndon ; encephalojmthia saturnina. This, which 
is the least frequent of all the forms of saturnine poisoning, is manifested by 
different morbid phenomena; viz. by delirium, by coma, or by convulsions, 
with or without the loss of one or more of the senses. 

The objects for wdiich the preparations of leatl are employed in medicine arc 
few. We use them chiefly as sedatives, a-s astringcjiits, and dosiccaiits. The 
diseases, also, for which we resort to them are few : they are chiefly hemorrhages 
and fluxes. We apply them topically when we can get with safety at the 
aflected part; and, on other occasions, we administer them internally. In 
the latter cases, we almost exclusively employ the acetate. Although the pre- 
parations of lead arc more serviceable in asthenic cases, they may be adminis- 
tered with safety in sthenia, for wliich their sedative influence adai)ts them. 

Li hemorrhages (as from the lungs, uterus, &c.) the acetate of lead is 
serviceable both by its sedative and astringent influence : by the former, it is 
useful ill reducing the force and frequency of the circulation ; by the latter, it 
serves to lessen the volume of the bleeding vessels. 

In fluxes, the preparations of lead arc chiefly beneficial by their astringent 
influen^: they are more serviceable when they can be applied directly to the 
affcctedparts. We use them in bronchial, gastric, intestinal, and vaginal 
fluxes : in the three former cases the acetate is employed, geiujrally in com- 
bination with opium. In leucorrhma, acetate and diacctate of lead are used 
as topical applications. In ophthalmic practice, the employment of the acetates 
of lead is objectionable on accouiit of the opaque and generally indelible 
depositions their ^h^ti/ms leave on abraded or ulcer ah J spots of the con- 
junctiva or cornea. 

Lead-washes are useful as cooling and sedative applications in superficial 
inflammation, in contusions, fractur^, excoriations, &c. In profuse discharges 
from the skin (as in eczema and impetigo), the preparations of lead arc useful 
as desiccants. 

Okdeb 4. H.®MATINiOA {alfiariviKa, from hamatin, aifianva, the red 
cohuring matter of the Hood). Tonica analeptica. — Medicines which 
augment the number o£ blood-corpuscles or the amount of hsematin in the 
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blood. Till’s order is exclusively composed of iron and its compounds : fcr- 
ruginca ; martialia ; chalgheateK. 

The following is a list of the more frequently employed substances com- 
posing this order : — 

Ferriiin. Ferri iodidum. Ferri potassio-tartras. 

Ferri oxydum nij^nitn. Ferri carbonas. Aquaj ferruginoste. 

Ferri sesquioxydiim. Ferri suljdias, a. curboiiico;. 

Ferri sesquicliloridum. Ferri ammonio-citras. i8. vitriolicjc, 

Ferri ammoiiio-tartras. 

The to})ical action of tliese chalybeates is very' Unequal. Iron^ so long as 
it retains its inchillic state, acts mechanically only. oxides of iron act 

very mildly as topical agents. The sesquichloride sulpliate, however, are 
caustics and astringents. y 

The salts of iron produce a black stain when applied to the tongue, and 
communicate a dark colour to the stools. ‘'The latter eflbct was formerly 
ascribed to the production of the blai^k oxide of iron but, according to 
Kersten,^ whose opinion has been adopted by Berzelius, it depends on the 
formation of siilphuret of iron by the action of an alkaline sulphur#t on thf 
ferruginous salt.^ 

^.riic preparations of iron, when taken into the stomach, are jiartly absorbed, 
partly evacuated, sometimes more or less altered, with the stools. The red 
colour which the sesquioxide of iron communicates to the stools of children, 
and the black colour of the stools after the employment of the salts of iron, 
arc proofs of the presence of iron in the alvine discharges. The detection of 
iron in the blood, urine, and milk (sec anlCy pp. 101 and 102), after the 
use. of chalybeates, demonstrates the absorption of iron. 

The constitutional effects of iron arc best observed in anmmia. If, in this 
condition of system, chalybeates be administered, the appetite increases, diges- 
tion is ])romoted, the pulse becornes fuller and sironger, the skin assumes its 
natural tint, the lips and cheeks become more florid, the ttanperature of the 
body is increased, the 03dema disappears, and the muscular stre|igth is greatly 
augmented. These eftecis arc mainly due to the alteration in the composition 
of the blood. This is shewn by the healthy vermilion tint which the patient 
acquires, as well as by the chemical analysis of the blood. 

The remarkable change effected in the composition of the blood by the use 
of iron is well shewn in the following table ; — 

Composition of the Blood of a Chlorotic Girl. 



^ Giicrscnt, Diet, de MSdedne, art. Fer^ t. viU. p, 529, 1823. — Btirruel (Trousacau and Pidoux, 
FraiU de ThhajteuL t. ii. part, p. 186,) ascribes tlie dark colqpr to the union of the oxide of 
iron with gallic or tannic acid contained iu the food. 

^ Simon’s Animal Clumistry^ translated by Dr. Day, Vol. ii. pp. 389 — 390. 

* The blackening may be produced by the action on the ferrugincMS salt either of hydrosulphate 
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The girl took two ounces of the tincture of iron and sixty-four grains of 
metadlic iron in seven weeks. This change in the coinpositioii of the blood/^ 
observes Simon, ^ from whom the case is quoted, is truly surprising, and 
affords an excellent illustration of the wonderful effects of certain remedies. 
The amount of solid constituents is increased by/iearly one-half, and the in- 
crease of the haematoglobulin is likewise extraordinary. In this, as well as in 
Andral and Qavarret^s observations, the quaiiti;^y of tlic fibrin is diminished : 
the proportion of the hmmatin to the globulin is however slightly, although 
not materially, increased. The changes in the condition of the patient kept 
pace with those of the blood. Before, she, was pale, and her lips colourless; 
now, she presented a blooming appearance. Andral and Gavarret have 
arrived at perfectly analo^us results.^' 

The menstrual functionis frecjuently either entirely suspended in anaemia, 
or the discharge is small in quantity, and of a pale watery character. The 
restoration of the function and the imju’ovement in the quality of the evacua- 
tion, effected by the use of iron, are referable to the beneficial change pro- 
duced in the quality of the blood. 

The efficacy of purgatives in promcfeig the effect of the ferruginous com- 
pounds in anaemia has been ingeniously explained by Dr. G. 0. Eees.^ By 
removing water from the blood, they increase the specific gravity of the plasma. 
This, then, by an endosmotic action, deprives tlic blood-corpuscles of their 
dilute watery hsematin, which is replaced by the more dense liquor saiiguinis. 
The corpuscles, when thus supplied with a liquor denser than the chyle, arb 
in a condition to absorb, by an endosmotic action, the ferriferous chyle. 
After the long-continued use of the ferruginous compounds, we frequently 
find excitement of the vascular system (particularly of the brain): thus we 
have throbbing of the cerebral vessels, and sometimes pain in the head, a 
febrile condition pf system, with a tendency to hemorrhage. 

Mr. Carmichael 3 considers the sanguine temperament (marked by a high 
complexion, ederity of thought, remarkable irritability of fibre, and a quick 
pulse,) as depending on an excess of iron in the system; wliereas the leuco- 
phlegmatic, or relaxed, temperament (cliaracterized by a pale bloated coun- 
tenance, dull eyes, mind heavy and slow in receiving and forming ideas, little 
irritability of fibre, and pulse small and feeble,) as depending on a deficiency 
of iron. 

In the treatment of anaemia, iron acts, in part, as an aliment. It supplies 
to the blood-corpuscles an ingredient in which tlicy are deficient, and it may, 
thereibiT-p. be said to serve as nourishment for them. 

The condition in which the iron exists in the liEcmatin is stiU a guestio 
vexata ; and,' the most appropriate ferruginous compound for the 

treatment of anaemia^ fist, for the present, remain doubtful. Experience, 

of ammonia (siTlphur|et of ammonium), wliicb frequently ocemrs in the intestinal canal, or of the 
sul|)huret of potassiui|a or of sodium (formed by the decomposition of the corresponding sulphate). 
Sulphuret of iro^ontetimes appears as a hlaA or blackish-blue pigment on the walls of unhealthy 
fetid abscesses, a slatc-gi*ey pigment on the surface of the liver, spleen, and intestinal canal, 

when no fCTrijjBious tjompounds have been swallowed. In such cases, it is formed by the action of 
hydrosulplwdfet hf aminonia on the blood-pigment (see Vogel’s Pathological Anatomy^ translated by 
Dr. pp. 194—1^6, and 39fc Lond. 1847). 

Animal Chemistr^^ translated by Dr. Day, vol. 5. pp. 310—313, 1845. 

* London Medical Qa^^etie, April 4, 1845, pp. 758—59, and 853—4. 

*3 ;^ssay on the EffecU ofOa'^onate of Iron on Cancer, Dubl. 1806, p. 89C. 



HiEMATiiacs, 


191 


however, has fully proved that this condition of system may be cured both by 
metallic iron and by the ferruginous compounds ; both by peroxide and per- 
salts, and by protoxide and protosalts; both by insoluble and by soluble 
ferruginous preparations ; and both by compounds which contain iron in the 
basic part, and by those which contain it in the acid part. 

But, though all these substances are capable of acting as haematinics and 
of curing ansemia, they are Mt all equally eligible or efficacious. Some of 
them, in fiict, do not possess^y immediate or direct haematinic power, — as 
metallic iron and the insoluble^ ferruginous compounds^ for metallic iron 
acquires medicinal activity only W decomposing water in the stomach, and 
combining with oxygen to form tlm protoxide of iron. Avhich dissolves in the 
acid contents of the stomach, andC iii this way bu^jomes absorbable, wliile 
hydrogen gas is evolved ; and the in^luble ferrugiaous compounds, not being 
absorbable, cannot act on the general system > but, by the change effected in 
them by the acid liquors in the giistro-intestinal canal, they give rise to the 
formation of soluble compounds, which are absorbed ; and in this way the 
insoluble ferruginous compounds indirectly or mediately act as haematinics. 
But, as they depend for their activity on the acidity of the gastro-hitestinal 
juices, which is limited and variable, it is obvious that their operation is slow, 
and cannot be uniform. 

All the soluble ferruginous preparations which contain iron in the basic 
part, — such as the iodide, chloride, and sulphate, — possess medicinal activity, 
and act as hmmatiiiics. The chloride and sulphate are also powerful astringents, 
and, when swallowed in sufficient quantity, act as caustic and irritant poisons. 

But of the soluble compounds containing iron in the acid part some are 
\^aluable as hasmatinics, such as the ammonio-citrate of iron and tartarized iron 
while others, such as fcrrocyanide and ferrideyanide of potassium,^ are useless 
as haematinics, and are not applicable, therefore, for the cure of anaemia. 

By a careful attention to the kut)wn physiological effects of the ferruginous 
cx)mpounds, the indications and contra-indications for their use may be, in a 
great measure, ascertained. 

The general indications for their use arc debility, feebleness and inertia of 
the ditferent organs of the body, atony (marked by a soft, lax, or flabby con- 
dition of the solids), and defect of the red corpuscles of the blood,— as where 
there is a general deficiency of this fluid {anaemia ; olif/cemia), or a watery 
condition of it {liydra^mia ; serous crasis ; lea cophlegmatic temperament). 

The contra-indications are the reverse of these : great strength and activity 

* These compounds are probably decomposed by the acids of the gastric juice. Mialhe {Traite de 
VArt de FormuleSt p. 165, 1845) assumes, that the vegetable acids of these salts, like those of the 
alkaline salts (see anUy p. 180), undergo oxidation in the system, and are converted into carbonates. 
Ilut AVdhlcr states, tliat tartarized nickel (tartrate of nickel and potash), a salt analogous in compo- 
sition to tiirtarized iron, is^limimited in the urine unaltered (see anta/i^ 101). 

^ Ferrocyanide of potassium is climimited in the urine i^dianged, while t^e ferrideyanide is con- 
verted into the fcrrocyanide (see ante^ pp. 101 and 10^. Mialhe asks why these cyanides of 
potassium and iron pass in the urine, ” as "Wohler has incontestibly shown and then replies, 
because they “ are not decomposed by the alkalies oi the blood.’* But these compounds are not 
both eliminated in the urine ; Wohler distinctly states, that one only passes unchanged, as I have 
above stated.— It deserves notice, that Faraday (Phil. Trans, for 1846, p. 43) found that “ every 
salt and compound containing iron in the basic part was magnetic,” and pointed axially ; whereas 
ferrocyanide and ferrideyanide of potassium pointed equatorially 57), and were, therefore, 

diamaguetic. 
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of organs^ excessive tonicity (characterised by a firm and tense condition of 
the solids), and redundancy of the red corpuscles of the blood, — as in general 
excess of the blood {iilethord), in fever, in acute inflammation, and in the 
sai^piine temperament. To these may be added, congestion, or a tendency 
thereto, of important organs, especially of the brain and lungs, and intestinal 
irritation. ^ 

The following are some of the more important diseases in which chalybeates 
prove serviceable : — 

1. In maladies attended with defect of the red corpuscles of the blood j as 
in anaemia, with or without irregularity of the uterine functions (chlorosis, 
amenorrhcea, dysmenorsihoea, and menorrhagia), and whether occurring spon- 
taneously and witliout any obvious cause, or resulting from profuse discharges 
(hemorrhages, fluxes, as^J.eucorrhoca,*&c.), from food defective in either 
quantity or quality, and from de^cicncy of liglit and pure air. In these cases, 
the use of iron, conjoined with sufficient nourishing food, pure air, abundance 
of light, and, when necessary, the employment of purgatives (sec p. 190), 
proves curative. But, when the ansemia or hydrscinia is dependent on organic 
diseases, — as cancer, granular degeneration of the kidney, or morbus cordis, — 
the use of iron can at best be palliative only. 

In >yhat way doea'iron relieve anemia? Is it merely by supplying the 
ingredfent in which the blood is deficient ? I think not. Aiwemia frequently 
occurs without any obvious cause ; when there lias been no deficiency of food, 
air, and light, anil no profuse discharges. In such cases the disease cannot 
be ascribed to want of iron in the system,^ but to some, defect in the sangui- 
fication process: the iron which is taken in with the food has iiQt been 
properly applied in the manufacture of hmmatin or red blood-corpuscles. In 
such cases the chalybeate medicine relieves the anmmia by correcting the 
defect in the blood-making process, the seat and nature of which is at present 
unknown. 

2. In some clironic affections of the nervous system great benefit is obtained 
by the use of iron. Chorea, in a large number of cases, may be relieved, and 
oftentimes cured, by chalybeates ; though, in general, I consider them inferior 
to arsenic, which usually cui*es chorea much more speedily and certainly than 
they do. Cases, however, sometimes occur in which the chalybeates are 
preferable \ as wdiere anmmia or partial paralysis coexists. When anaemia is 
present, iron is obviously indicated, and when paralysis accompanies the 
chorea, I regard arsenic as hazardous. Epilepsy and hysteria are other 
nervous affections which are sometimes benefited by a course of iron, especially 
when they are attended n^ith anaemia or uterine obstructions. Of the efficacy 
of iron in the shaking palsy caused by the vapour of mercury I have had no 
experience. 

^ The following is aifWiistrative case~A girl, of about fifteen years of age, suffering under spas- 
modic torticollis, for which various modes of treatment had been uuavailingly employed, applied at 
the London Hospital as an out-patient, and wjs placed under my care. 1 prescribed iron thrice 
daily. Under this plan she improved, though very slowly ; and the use of the iron was steadily 
persevered in. At the end of nine months, during the whole of which time she was talving iron, she 
became ansemic. Her face and lips were completely blanched, and she had the other usual charac- 
teristics of a patient stiffering with anieraia. lu this case there could not have been aJiy deficiency 
of iron. 1 made no alteration h the treatment, and in the course of a few weeks all the aummic 
symptoms subsided, and the girl resumed her usual appearance. 



HiEMATINlGS. 


198 


3. In diseases of the spleen the ferruginous compounds are occasionally 
found useful. I regard iron as a specific/' says Cruveilhier^i ^4n hyper- 
trophy of the spleen, or chronic splenitis ; whether primitive or consecutive 
to intermittent fevers/' After noticing the symptoms attending tliis condition 
(such as paleness of the lips, &c. great lassitude, abdominal and cephalic 
pulsations, brought on by the slightest exertion, pain at the left side, dis- 
ordered state of the digestive organs, accelerated pulse, and heart easily 
excited), he goes on to remark, "By the aid of iron I have obtained the 
complete resolution of enlargements of the spleen, which iiave occupied half, 
or even two>thirds, of the abdomen." 

Is not iron useful in these cases by removing the cor^iistent anaemia ? In 
disease of the spleen, accompanied with enlargenr.ent of this organ, but 
unattended by anmmia, I have found itlFail to give^relief. 

It deserves to be noticed tliat in animals t(> whom sulphate of iron had 
been given, Weinhold^ found the spleen smaller and firmer than usual. 

In jiypertrophy of the liver iron has not been found as beneficial as in 
hyj)ertrophy of the spleen. 

4. Some years ago the preparations of iron were strongly recommended in 
cancer by Mr. Carmichael.^ He employed (externally and internally) various 
ferruginous compounds — namely, the ferrotartrate of potash, the sesquiqxide 
of iron, and the phosphates of iron. Whatever hopes may liavc at one time 
been entertained of these remedies as curative agents in this most intractable 
disease, they no longer exist. That these medicines are occasionally useful 
as palliatives by relieving the anaemia and improving the general health must 
be admitted ; but they have no curative powers. 

Dr. Walsh^ considers the iodide of iron as specially appropriate in cases 
of cancer attended with anaemia. 

5. In some intermitting diseases — namely, ague,® asthma, and tic doulou- 
reux — the ferruginous preparations have gained considerable repute. In the 
first of these meJadics their use has of late years been almost wholly superseded 
by sulphate of quinine and arsenic. In asthma, Dr. Bree,® who was himself 
a sufferer from the disease, regards iron as preferable to all other remedies. 
However, the experience of others has not confirmed his favourable opinion 
of it. The sesquioxide of iron lias latterly been extensively employed, at the 
recommendation of Mr. B. Hutchinson,^ in tic douloureux, and with variable 
success ; in some cases acting in a most extraordinarily beneficial manner, in 
otliers being of no avail. 

6. As astringents the sesquichloride and sulphate are used both as internal 
and topical agents. In mucous discharges from the genital organs, as gleet 
and leucorrhoca, the internal employment of the tincture of the sesquichloride 
of iron, sometimes conjoined with the tincture of cantharides, has been found 
liighly useful. In spsirmatorrhma, also, iron sometime^roves beneficial both 
by its astringent and by its tonic properties. IjJfiemorrhage ifom the stomach, 

* Uirf, de Medecine et de Chirurgie pratiques^ t. viil. p. C2. 

“ V^rsuch iiber d, Leben, quoted by Richter, Ju^iihrlicbe Arzncimittellehre, Bd. v. p. 55. 

msay on the Effects of Carbonate of Iron in Cancer^ Dublin, 1806, p. 306. 

^ The Nature and Treatment of Cancer ^ p. 197, Load. 1846 

^ Marc, in Sedillot’s Journal General de Mideciney t. xxxiv. and xxxix. 

A Fractical Inquiry on Disordered Respiration, tUstinguishing Convulsive Asthma, its Specific 
Causes, &c. Birmingham, 1797. 

^ Caees of 'Kc Douloureux successfully treated. 1820. 
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the tincture of sesquichloride of iron serves tlie double purpose of a static and 
hsematiuic. Solutions of the sulphate and sesquicliloride of iron have been em- 
ployed as injections in discharges from the uretlira and vagina ; and the tincture 
of the sesquichloride is occasionally applied as a styptic or to repress the growth 
of spongy granulations. Lastly, Mr. Vincent^ states that he has found great 
advantage from the employment of sulphate of iron (in the proportion of a 
grain of the salt to an ounce of water) in prolapsus ani. The patients should 
be kept in bed, and after the bowel has been cleansed out, a small quantity 
of the injection shquld be daily thrown up and retained. 

7. In scrofula and rickets the long-continued use of ferruginous compounds, 
in some cases combim^ with alkalies or iodine, has appeared to me on many 
occasions to be highly beneficial. In these cases iron proves most serviceable 
where there is a manifest^tendency t(f aiuemia, with a pale flabby condition 
of the solids, ^ 

y. Medicines acting Dynamically on the Blood, 

As the living tissues may h^ve their vital properties modified, independently 
of obvious physical and chcmilal agencies, by substances which are said to 
act dynamically (sec p. 88), so it may be supposed that the living blood is 
liable to^be affeem^p a similar way. 

The agents whfel we might expect to act thus on the blood are the 
vegetable acrids and the substances commonly termed narcotics ; for these 
bodies powerfully aflect the vital projiei’ties of animals, without, for the most 
part, exercising any marked physical or chemical influence over the con- 
stituents of the living body. 

The corpuscles and the fibrine are the organic elements of the blood, in the 
changes of which we might expect to procure some evidence of the dynamical 
action above alluded to. Hitherto, however, no conclusive proofs of the 
existence of this action have been obtained. The changes in the condition of 
the corpuscles which Schultz regards as vital, are, as I have before stated 
(see p, 108), clearly physical. The acceleration, retardation, or prevention 
of the coagulation of the blood, effected by various agents, may be due to 
physical or chemical as well as to vittd changes.^ Nor can we adduce 
alterations in the consistency of the plasma as evidence of the dynamical 
action producing them. In fine, however strong and well-grounded may be 
our belief in the dynamical action of medicinal and poisonous agents on the 
blood, conclusive evidence thereof is still wanting.-'^ 

Class V. Pneumatica* Medicines acting on the Respiratory Organs. 

Medicines wliich act as therapeutical agents, by their influence over the 
functions of respiration and calorification, may be termed jmeumatica, 
(vyevfiariKa ; from I breathe), 

* Observations on some of the Parted/ Surykal Practice, Loud. 1847. 

- “ Mr. Hunter, conceiving coagulation be an act of life, maintained that the blood coagulates 
by virtue of its living principle. If we admit this hypothesis, we must also admit that we can pickle 
the life ; that it is preserved after repeated freezing and thawing ; and, as Dr. Davy remarks, that 
the blood may remain alive many hours after the death of the body, when the muscular fibre has lost 
its irritability, the limbs have stiffened, and even partial decoinjiosition has begun.” — {The Works of 
William Hewson, F.R.S. edited^ by G. Gulliver, F.K.S., foot-note, p. 21, Load. 1846.) 

^ Dr. C. B. Williams {Principles of Medmne, pp. 374 and 385) admits necremia {veaptSs dead, and 
eXyax blood), ox death beginning with the blood, as one mode of death. The causes of this are poisons. 
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Some of them modify the respiratory movements by their influence over the 
muscles of respiration; some modify the condition of the aerian mucous 
membrane; some diminish the want of breath; wliile others influence the 
function of calorification. 

1. Pneumatica affecting the muscles of respir at ion} — ^Theso are agents 
which operate directly on the nervous system and indirectly on the muscles 
of respiration (see Class VI. Neurotica). 

The efficacy of certain narcotics (e. g, stramonium and belladonna) in relieving a 
paroxysm of spasmodic asthma, may be ascribed to their power of flaying spasm of the 
muscular fibres of the bronchial tubes. Dr. C. J. B. Williams found that several sub- 
stances destroyed the contractility of these fibres. ‘‘Extracts of strauioniuin and bella- 
donna produced this effect most completely. Strychnia, extract of coniurn, and bimcconatc 
of mornhia, also, to a great degree. Hydrocyanic acid, on the other hand, did not impair 
it at all. The action of these poisons on the bronchial fibises does not correspond with 
that on other contractile tissues, such as the heart aii(i arteries, oisophagns and intestines, 
and f he voluntary muscles ; these in many cases having retained their irritabilil-y wlicn 
that of the bronchi had been destroyed. It is possible that some medieinal agents 
(strychnia, for example,) may impair the contractility of the bronchial fibres by fixing them 
ill a state of tonic spasm.” 

2. Pneumatica affecting the aerian memhranc. — The mucous membrane 
lining the air passages and lungs is the scat of secretioni iW^d exhalation and 
of the action of various medicines which will be noticed 1m the agents 
operating on the secernent system (see Glass YIII. Eccritiea). 

3. Pneumatica dimmishing the want of breath. — These are agents 
which act as torporifics. They lessen the activity of the functions, retard the 
oxidizing processes going on in the animal economy, and consequently 
(hminish the want of oxygen in the system. 

Sleep and hybernation arc physiological states allied to the pathological condition here 
referred to. In both states the amount of res])iration is diminished. 

Syncopal asphyxia is another allied condition. On persons in a state of syncope, 
deprivation of air has not the same injurious effect as on persons whose functions are in 
full activity 

Under the influence of agents which diminish the want of breath, the 
combustion of hydrogen, carbon, phosphorus and sulphur in the system must 
be reduced, and the amount of excreted oxidized products (water, carbonic, 
phosphoric, and sulphuric acids) lessened. For obvious reasons, however, it is 
almost impossible to verify this statement experimentally in the case of hydrogen; 
and with respect to sulphur, I am unacquainted with any experiments made 
to ascertain the actual amount of this substance consumed in the system.^ 
From Dr. Proutis experiments,^ howevey, it appears that spirituous liquors 
and tea lessen the quantity of carbonic acid exhaled ; and Dr. Bence .lories® 


^ Under the denomination of muscles of respiration I include the contractile fibres of the bronchial 
tubes. 'Chat they are musclar, is shown by their structure, which is^cit of the unstriped musciilai* 
fibres (Todd and Bowman’s Phjsiohgical Anatomy y vol. i. ; as well as^y tlieir being excited 

to contraction by the galvanic stimulus, as proved in DtTc. J. B. Williams’s experiments (The 
Pathology and Diagnosis of the Dist'O-ses of the Chest,'^4i\h edit. p. 320, London, 1840) ; and that 
they are in some way concerned in respiration can scarcely, I think, be doubted. 

See the art. Asphyxia by Dr. Carpenter in The Library of Medicine y vol. iii. Lond. 1840. 

According to Dr. Ronalds (TAi/. Trans, for 1846, p. 461) both sulphur and phosphorus are 
normally excreted by the kidneys in an unoxidized state. 

Annals of Philosophy, vols. ii. and iv. 

* Phil. Traits, for 1846, p. 449. 
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has recently ascertained that the amount of phosj)horic acid contained in the 
urine of patients suffering witli dcliriuin tremens was diminished in a remark- 
able degree when no food could be iaken : so that it is obvious tliat the use 
of iilcohol diminishes the consumption of carbon ajid phosphorus, and that tea 
has a similar effect with res])ect to carbon. 

It follows, therefore, that if the activity of the combustion processes be 
reduced, less oxygen will be required, and consequently the necessity for 
respiration will be diminished. To this is, in some cases, to be ascribed the 
temporary cessation of dyspnoia obtained by the use of narcotics,^ and the 
infrecjuency or rarity of the respiration in poisoning by opiurn.^ 

The agents wliich are believed to have this (effect of diminishing the want 
of breath jict primarily on the nervous system and secondarily on the respira- 
tory organs. They will, therefore, come under consideration hereafter (see 
ClasH VI. Neurotica), x 

4. Pneumatlca wjiucucwff the calorific functions , — It can scarcely, I 
think, be doubted that the ultimate sources of animal heat are the chemical 
(ihanges going on in the organism; principally the oxidation of carbon, 
hydrogen, phosphorus, and sulphur. In a general way, therefore, it may bo 
cornjctly stated, that agents which promote these changes will augment, and 
those which check; them will lessen, the temperature of the body. The 
former act as calcfacients, the latter as refrigerants. 

It by no means follows, however, that the heat of the body is directly or 
immediately derived from these chemical changes. By the oxidation of zinc 
both heat and electricity are obtained; and these two forces are so correlated 
that they arc mutually convertible the one into the other ; or, at least the one 
produces the other : thus heat wall produce electricity, and conversely electri- 
city produces heat.^ In like manner, by the oxidation processes going on in 
the animjd body, nervous force and heat ai*c developed f and it appears by 
no means improbable that a correlation exists between these two forces 
similar to that wliich Mr, Grove has shown to exist betw'cen the physicid 


^ See Lacnnec’s Treatise on the Diseases of the Chesty 2tl edition, translated by John Forbes, M.D. 
pp. 77 and 99, Lond. 1827. Laennec believed that narcotics diminished the necessity of respiration, 
and to this effect he refers the temporary cessation of dyspmea under their use in acute miujons 
catarrh. “ If at this period of relief,” he observes, we explore the respinition by the stethoscope, 
we find it the same as during the paroxysm, — a proof that the benefit obtained consists simply in 
the diminution of respii’ation.” 

^ j)oisoniTig by opium to which I w'as called by the late Mr. Edwin Quckett, the 

respiration was only once in every four or five minutes. By the persevering use of artificial 
rcs])iration for many hours the patient (an old lady) recovered. — The condition of the resjnratiou 
ami of the jjspeet of patients narcotised by opium is very difi’erent to that of apoplectic coma. The 
respiration is infrcc|uent, the expression is that of deep and perfect rej)ose, and, in the more swlvaiiced 
cases, death-like : the face is pale, and the features slirunk. There is a total absence of stertor, of 
swelling or puifiness of the features, of distended veins, and of blueness. It is the Cams of Sauvages 
fNosologui Methodic^ — eflicacy of artificial respiration is in part Inferable to its rousing the 
patient and checking the lethargy, as'li^s the muscular exeredse or motion eftected by dragging the 
patient up and down the room. — In the case above mentioned 1 wus struck with the facility with 
which artificial respiration was effected : the|rppiratory muscles seemed to respond to the artificial 
aid, as if they were only waiting for some additional assistance to resume their wonted activity. 

See Grove On the Correlation of Dhjskal Forces^ London, 1846. 

^ Matteucci (Lectures on the Dhydcal Phenomena ofUving Beings, p, 322) suggests that while 
heat is developed in the body bv the combustion of fatty matters and of the substances into which 
fecula is transformed, the nervCus force may be due to chemical actions which take place during the 
changes which the neutral azotised substances of the tissues undergo. 
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forces : the nervous force perhaps may produce heat, and, conversely, heat 
may excite the nervous force. ^ We know that heat applied to motor nerves 
])roduces muscular contractions, and to sensory nerves sensations; and 
numerous facts may be adduced favouring the notion that the nervous force 
produces heat. Thus the augmented temperature in the lower parts of the 
body, sometimes consccpient on injuries of the spinal cord, and the flushes or 
topical extrications of heat fretiucntly observed in nervous and hysterical 
subjects, favour the notion of the generation of heat by the pxcitement of the 
nervous force. 

I have already alluded to the different methods of projnoting or raising the 
temperature of tlie body (see p. 14). The medicinal agents which produce 
this efl(‘.ct, and to which the term calefacienU is applicable, do so by 
accelerating the circulation and respiration. They lire, tlicrefore, the agents 
commonly called atimulants or excitantn, ahd fts such will be noticed 
hereafter (see Class VI. Neurotica, p. 217). 

The methods of cooling tlic body have also been before adverted to (see 
p. 27). Two classes of medicinal agents are said to have this eflect, viz. 
tliose which diminish the force and frequency of the circulation, und to which 
llie name of sedatives has been given; and another c^sss of substances, 
supposed to produce their effect by a chemical agency, and which liave been 
culled refrif/erants. The former will be noticed hereafter (see Class VI. 
Neurotica) ; the latter require to be examined now. 

OiiDEU. Eefkigeuantia. Refrif/erauts or temperauts. — Medicinal sub- 
stances which diminish the temperature of the body when prcternaturally 
increased, are denominated refrigerants (from refrigero, I cool), or 
temper ants (from iempero, I moderate). 

The only agent which in all cases reduces animal heat, is cold, used in the 
form of ice, cold air, cold baths, cold lotions, cold drinks, &c. l\ese abstract 
and thereby lower the intensity of the vital movements, diminish 
vascular action, and reduce the calorific functions (see pp. 23-25). 

But there are certain medicinal substances wliicli, by continued internal 
use, apptjar to allay febrile heat, and usually promote the secretions, though 
they have no power of diminishing the ordinary or healthy temperature ; and 
to these the term refrigerants is usually applied. 

Tile substances supposed to produce these effects are acids, acidulous 
fruits and herbs, acid whey, and some salts. 

Acida vegetabilia (see p, 170). Fnictus acidiili. 

Acida inineraJia (see p. 170), Ilerbie aeidiilro. 

Potassa) bitartras (see p. 178). Serum lactis acidum. 

Potassa» Ultras (see p. 178). 

l)r. John Murray 2 thought that refrigerants furnished ready combined 
oxygen to the system,^and in that way preventei-<#oHLrge quantity of it 
being consumed in the process of respiration. Wn support of this hypothesis 
may be mentioned the observation of M.^ Spalding and Dr. Byfe,^ that 
vegetable diet reduces the consumption of oxygen gas in respiration. 

According to this view, pectine (or vegetable jelly), citric, tartaric, and 

^ Seo some interesting observations on this subject in the British '^nd Foreign Medico- CMrur^ 

RevictVj .January, 1848, p. 233, 

" A Syetem of Materia Medka and P/umnaey, .5th cd. vol. i. p. 508, Ediiib. 1828. 

A/inals of Philosophy, vol. iv. p. 334, Lund. 1814. * 
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malic acids, should be the most eflPective alimentaiy refrigerants, since they 
contain more oxygen tlian is requisite to form, with their hydrogen, water 
(seep, 63). 

Refrigerants are employed in febrile complaints to allay thirst and lower 
preternatural heat. The general effects and uses of the acid refrigerants have 
been before noticed (see (mtCy pp. 170 — 175). 

Class VI. Neurotica. Medicines acting on the Nervous System. 

Medicines which have a specific influence on the nervous system, and 
thereby modify its functions, are called neurotica (pevporiKa ; from vevpov, a 
nerve). 

Some of the agents which exercise a topical chemical influence (see tojnea 
chemica, p. 156), and whick after their absorption efPect changes in the 
condition of the blood (see hmmatica, p. 168), act also as neurotics. Tlie 
antis})asmodic and saturnine spaiuemics (see p. 185), may be ^referred to as 
examples. Alcohol also is a neurotic which acts chemically on the tissues ; 
and hydrocyanic acid probably produces some chemical changes in the blood. 

But a very large number of neurotics, including opium, morpliia, aconitina, 
strychnia, &c., have no a})preciable chemical influence ; and, in the present 
state of chemical and physiological knowledge, their action on the nervous 
system cannot be explained by affinity. 

Most, if not all, neurotics act locally on the nerves, which they paralyse. 
^^The most obvious case of local paralysis of nerves by a narcotic poison,^^ says 
Miiller,^ ^^is the dilatation of the pupil and loss of contractile power of the iris 
consequent on the application of a drop of solution of extractum belladonme. 
In this instance the poison reaches the iris, and the ciliary nerves which are 
distributed to it, by imbibition. It is evidently a local effect, and not in the 
slightest degree the result of absorption into the blood, for the pupil of the 
other eye is unaffected.^*^ Aconitina, opium, morphia, conia, &c. are well- 
known examples of neurotics which exercise a local action on the nerves. 

Midler ^ observes that the change produced in nerves by the immediate 
application to them of a poison, causing paralysis, is not preceded nor accom- 
panied by any signs of excitement, such as muscular twitchings. The appli- 
cation to the nerves themselves, in a rabbit, frog, or toad, of a watery solution 
of opium, of strychnine, or of spirituous extract of mix vomica, has, in my 
experiments, never excited muscular contractions ; and I doubt if a narcotic 
applied directly to a nerve ever excites contractions of muscles ; it must, I 
believe, act through the medium of the spinal marrow and brain.” 

Some of the neurotics act topically as acrids (see p. 164). The aero- 
narcotics {e, g, belladonna and stramonium) and narcotico-acrids {e, g* 
colcliicum and hcllebftrji^),^pf toxicological writers are of tliis kind. 

The general ?5r remote efl^^ of neurotics are produced not by the extension 
of the local narcotic eftects, but Iw the passage of the neurotic into the blood, 
and by the action of the blood, thus impregnated Tidth the deleterious sub- 
stance, on the central organs of the nervous system and on distant nerves. 
The tingling and numbness producedtei the nerves of the extremities after 
the introduction of fulLdoses of aconite into the stomach, probably arise from 

* Blementf of Physiology, translated by W. Baly, M.D. Vol. i. p. 630, Load. 1838. 

‘ Op. cit, vol, i. p. 626. 
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tJie action of the absorbed aconitina on the nerves of these parts ; for the 
phenomena are analogous to those caused by the topical application of 
aconite to the nerves. 

The neurotica may be conveniently arranged in two sub-classes ; one, called 
cerebro-spinaliay including agents which aftect the nervous system of animal 
life ; the other, termed (fanglionicay comprehending agents affecting tlie 
nervous system of organic life. 

Sub-class 1. Cerehro-Bpinalia. Cerebro^inals. 

Tliis sub-class includes those neurotics which exercise a special influence 
over one or more of the functions of the brain and spinal cord, and their 
respective nerves. Those which act on the brain and cerebral nerves may be 
termed ccrehrah {cerehralia)^ and such as a|Iect the spinal cord and spinal 
nerves may be called spintiln {ajrinalia). But inasmucli as all the cerebrals 
have some spinal influence, and, conversely, all the spinals some cerebral 
influence, it is more convenient and correct to include both in one group 
under the denomination of cerehro-spinals {cerehro-sjnnalia),^ 

This sub-class includes the various agents denominated by authors 
^Uipefacientia, narcotica, hypnoticM^ anodynay paregorica, inebriantiay 
cxhilarantia , convuh'iva, and tetanica. 

A considerable number of cerebro-spinalia are either organic alkaliesy or 
owe their activity to these substances : for example, morpliia, strychnia, brucia, 
conia, aconitina, veratria, atropia, nicotina, and tlie plants in which they are 
found. 

Hydrocyanic geid is an active principle, to wliich laurel-water . and oil of 
bitter almonds owe their activity. 

Volatile oil is another active principle. Camphor, oil of hops, cantharidin, 
and the substances in which these agents exist, are examples. 

Alcohol, ether y chloroform, protoxide of nitrogen y and certain metallic 
saltfiy are themselves peculiar and powerful neurotic principles. 

The cerebro-spinalia produce or prevent sleep, or aflect one or more of the 
functions of the brain and spiiuJ cord, and their respective nerves. These 
functions are the mind, sensation, and the voluntary and reflex-spinal motions. 
Altliough there is no cerebro-spinal agent which exclusively limits its influence 
to one function, yet, as we employ particular cerebro-spinals for affecting 
particular functions, we may cdhveniently arrange the substances composing 
this sub-class in four orders, as follows. 

1. Cerebro-spinals affecting the mental faculties {phrenica), 

2. C/erebro-spinals affecting sensation {(eHhetica), 

3. Cerebro-spinals affecting the voluntary or reflex-spinal motions 

{cinctfta). 

4. Cerebro-spmals affecting sleep {Jyyfnicd). 

Jif 

Oedee 1. Pheenica (<l>p€viKa; from (^ph^y the mind). Phrenics. Medi- 
cines affecting the mental faculties. 

^ ^ ^ 

^ In the two former editions of this work I called these agents cefiebro'-spinants (cerebro^spinantia) , 
a ienn which Oesterlcn {Handhuch d, UeilmitteUehre, 1845, — 2lc Aufl., 1847) has .adopted without 
acknowledgment. In deference to the opinions of others, I have now substituted the more classical 
name of eerebro-spintilia. * 
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The following substances are employed as phrenics ; — 

VEGETABLE. 

PaI'ATBKACE^. lAUEACEiS. 

PftpaTer Bonmifernm — Cct^psulae, Ojpiumy Camphora Officinaram—Ctea^A^w®. 

Morphia. 

SOLANACEJl. UeTICACE^. 

Atropa Belladonna — ToJia^ Atropia. Cannabis sativa, wtr. Indica— - jPo/m, 

Batura Stramonium — Folia, Semina. Remia. 

Hyoscyamus niger — Folia. * 

Nicoliana TabacnniV 

Alcohol. ^ I Vina. | .^therea. 

Phrenics produce differeat effects on the mind, and receive different de- 
nominations according to the nature of their effect. 

a. When they exalt or excite the mind, enliven or exhilarate^ they are 
termed ecchilarants (exhilarantia). 

/3. When they confuse the intellect and produce delirium, inebriation or 
phantasms, they are called irtehrianU {ineh riant ia, jihaiitastica), 
y. When they stupefy the mind they are denominated stupefacients or 
narcotics (stiqmfacientia^ narcoiica, vapiaoTtKa). 

These different effects depend partly on the nature of the phrenic employed, 
but cliiefly on the quantity administered, and on the individuality and the 
habit of the patient. Wine, for example, taken moderately, exliilarates, in 
larger quantity inebriates, and, in excessive qu|ptity, stupefies. In one 
individuuT excitement predominates ; in j^notl^^ stupefaction ; nay, what 
is only a stimulant to one, is a narcotic poison to another. Tlie opium-eaters, 
in the East, furnish examples of all these varieties.^^ ^ 

The substances in popidar and medical use for affecting the mental faculties 
may be arranged in six groups as follows : — 

1. Methystica {pteOvariKa; from wine). Spirituosa [alcoholied) \ 
vina ; cutherea; chloroform. The em])loyment of wine and ardent spirit 
for the purpose of exliilaration and inebriation i# familiar to every one. The 
ethers produce a similar but more rapid and temporary effect ; and I have 
known intoxication produced by swtJlowing chloroform. The ethers and 
cldoroform are procured from alcohol, which, as is well known, is obtained by 
distillation from vinous licpids. 

In the effects of the methystica tliree degrees may be distinguished. The>?r/?^ 
is that of exliilaration or excitement. This is best seep when the quantity is small. 
When the dose is larger this degree constitutes the first stage of operation. 
Volition and intellect are excited, but not otherwise disordered. The second 
degree or stage is that ofc hi.^.bnation, in which both the Aental faculties and 
volition are disturocd as well alNsjccited. There is more or less confusion of 
intellect or .delirium, varying in in^nsity and character in different individuals. 
Volition is impired ; there is vertigo, thick speech, and inability to stand or 
walk : the individual reels or falls about wdien he attempts to walk. As yet 
sensation exists, though lessened ; sensibility to painful and other impressions 
being diminished. Th^Hhird degree is unconsciousness or stupefaction. 

^ JTcuchterslebefi’s Pnudples of Medical Psychology, p. 168, 1847. 
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Tlie individual is now insensible, or nearly so, though sometimes capable of 
being roused when loudly spoken to. 

Convulsions are not common : when they do occur it is usually in young 
subjects. The breath is impregnated with the vapour of the liquid swallowed. 
The pupils are generally dilated, sometimes (in the worst cases) motionless ; 
occasionally, especially in fatal cases, contracted. In the stage of stupor the 
breathing is for the most part slow and soft, yet not unfrequently laborious ; 
rarely stertorous. j 

Dellriuni iremem is a brain affection, which may be ;?^arded as an effect 
of chronic poisoning by alcohol. It combines wakejliliiess, delirium, and 
tremor. The delirium is of a peculiar character : it consists in the imagined 
presence of objects (phantasms), such as cats, rats, and mice, wliich are 
supposed to be moving, and whichHhe patient is jflixious to seize or to avoid. 
Tlic amount of phosphates in the urine is /emarkably diminished in this 
disease.^ 

Considered with reference to the state of the mind Only, the methystica are 
cm})loyed as exliilarants in mental depression, and as excitants in delirium 
from exhaustion. 

2. Meconica {fjiTjKiDVLKa -j from fitiKutv, a 'poppy). Papaveracea; Ojnata, 
— Pa paver soma i for um ; opium ; morphia. 

The meconica check the secretions of the bronchial and gastro-intestinal 
mucous membranes, promote sweating, produce contraction of the iris, relieve 
and spasm, cause sleep, and, iji large doses, give rise to the state called 
varvotism, in which the sleep is deep, and the respiration tranquil but 
infrequent (sec a ate, p, 19, & footnote). 

Two degrees or stages crabeir eftects may be admitted, viz. excitement and 
sleep or stupor. The prmominance of the one or the other depends on 
circumstances before adverted to (see aute, p. 200). 

Tlie general effects on the mental functions, for the production of which 
opium is chewed and smoked by Efistern nations, are tranquillity and serenity 
of mind, freedom from bodily and mental uneasiness, a feeling of comfort and 
happiness, animation and exhilaration. The deleterious effects, on the bodily 
functions, of opium-eating an^ opium-smoking wiU be described hereafter. 

The meconica are employed to render persons capable of undergoing great 
mental exertion and bodily fatigue, and to beneficidly modify the condition 
of the intellectual functions in delirium tremens and in some forms of insanity. 
Theses uses will be more fuUy noticed hereafter. 

3. Cannabina {tcayva/iiva ; from KuwcC^ig, hemp). Cafinahis indica; 
churrm ; gunjah ; hang, s^bjee, or sidhee ; mayoon ; hashisch. 

The cannabina, according to Dr. O^Shanghnessy,^ cause a very agreeable 
kind of delirium or faatasia, augmented appetite, venereal excitement, and im- 
paiiud volition, follo^^ed bydnsensibility, during wiiat the patient retains any 
position in w liich he may be placed. This simulates catalepsy. I have 
lound Indian hemp to act as an anod. ne,^itispasmodic, and soporific. In 
some cases the pupils seemed imaftectea, in others were dilated. 

Dr. O^Shaughnessy describes a singular form of insanity occasioned by the 

^ T>r. Bcncc Joiius, Fhil, Trans., 1846. » 

^ On the Treparatmis of (he Indian flemjt, or Gunjah, ( Gau/iabis Indica), their Effects on the 
Animal System in Health, and their Utility in the IVeatnient of TeLamis and other Convutsive 
disorders. By W. B. O’Skmghiiessy, M.B. Calcutta, 1839. * 
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incautious use of liemp, and wliicli is as sin^lar as the delirium tremens 
brought on by the prolonged abuse of spirituous liquors. It is at once 
" recognised by the strange balancing gait of the patient, a constant rubbing 
of the hands, perpetual giggling, and a propensity to caress and chafe tlie feet 
of all by-standers, of whatever rank. The eye wears an expression of cunning 
and merriment which can scarcely be mistaken. In a few cases, the patients 
are violent ; in many, highly a])hrodisiac ; in idl that we have seen voraciously 
hungry : there it^^ no increased lieat or frequency of circulation, or any 
appearance of inllaihmation or congestion, and the skin and general functions 
are in a natural siate.V 

In Lidia, Caubul, Syria, Northern Africa, and other parts of the world, 
the cannabina are used for the purpose of intoxication. They arc both 
swallowed and smoked.^ 

4. Campiioraoea. Campfiora offiewarum . ; camphora. 

Camphor is a popular favourite \inth some nenmus and hysterical females 
on account of its agreeable effects on ^^the nerves." Large doses of it 
occasion confusion of intellect, dehrimn, impaired volition, convulsions, and 
insensibility. It is anaphrodisiac. 

It has been used to calm the violence of maniacal patients, and to allay 
excitement of the sexual feelings in nymphomania. In insensibility or 
profound coma, camphor, in the form of enema, has been found by Dr. 
Copland^ highly serviceable by rousing the patient, 

5. NicoTUNiE. Tobaccos. Nicotiana tahacnm ; N.rcpanda ; N. rus- 
tica; N.persica. 

Several species of nicotiana are used for smoking and for yielding snufl*. 
They agree in the generid character of their effects, but differ in their strength. 
Lobelia injlaia (called Indian , tobacco) closely resembles the nicotianae in 
its effects. 

Tobacco is smoked and chewed on account of its calming and tranquillizing 
influence on the nervous system. ^^The soothing and flattering visions, with 
■which the practice of smoking feasts the w eak and effeminate mind, lead to 
its adoption by most classes; but it is an enervating and an emasculating 
luxury."^ 

Tobacco acts as a nauseating, cardiaco vascular sedative. It occasions 
vomiting, purging, weakness and irregularity of pulse, syncope, impaired 
vision, contracted pupil, giddiness, and confusion of ideas. Pardysis, con- 
vulsions, delirium, and stupor, are occasional symptoms. 

As a calming, soothing, and hypnotic remedy, smoking is sometimes useful 
(for those accustomed to the practice) in mental excitement and wakefulness. 

6. SoLANACEA MYDiUATiCA (niydriatica, from dilatation of 

the pupil; solanaceous substances causing dilatation oHhe pupil; phantas- 
maticay from ^^naapdi'y^^pijmitom ; agents creating phantasms ; phantas- 
tica). Atropa belladonnai7h:tura stramonium ; oxiAhyoscyamus nir/er. 

These agents produce dilatatmn of pupil (see p. 19.8), long-sightedness 
(presbyopia), great dryness of throat, cheerful delirium, with phantasms, fol- 

* Eor a very interesting account of the effects of Indian Hemp, sec Dr. Moreau’s work entitled 
l)u Ilachis et de VAlwmtion Etudes Psc^cltoh^iques ; Paris, 1845. Keviewed in Forbes’s 

Brit, and Foreign Me(Bmt limiewy vol. xxiii. 1847. 

- Dictionary of Practical jtjfedicinei vol. iii. p. 370. 

^ Op. supra oil. vol. iii. p. 404. 
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lowed by stupor. The eyes are usually blood-shot. Convulsions are not 
constant. 

The obscurity of vision or blindness produced by these agents is referable 
chiefly, if not entirely, to the alteration in the refractive action of the eye (sec 
p. 212), by which presbyopia is induced; for it is greatly relieved by the use 
of magnifying glasses. The difliculty of deglutition depends principally on 
tlie extreme dryness of the throat ; and hence it is partially relieved by taking 
water with each mouthful. The hoarse voice or aphonia jp^obably arises from 
the same cause, for it also is relieved by drinking water/-’' 

A scarlet eruption occurs in poisoning by belladonAa. Both belladonna 
and stramonium are acro-narcotics. Thty produce dilated pupil by topical 
application (see p. 198). 

llyoscyamus is used as a calming, soothing, "Sud tranquillizing agent in 
Tiervous excitability and mania. Belladonna and straiuoiiium are rarely em- 
])loyed for their mental influence. Their other uses will be noticed hereafter. 

Ordek 2. yEsTiiETiCA {alffOfiTiKa; from aiaOtjatg^ Agents 

uflecting sensation. 

As th('. term (cdheticd ajjplics to any or all of the senses, it is necessary to qualify it 
wlioii \vc apply it to any pjiri iciilar sense. Agents which affect any of the senses may, 
Dicrefore, be called fpdhciua commmda ; ihosc affeoiing sight,' re, optica ; those; affecting 
hearing, re* aeomtica ; those affecting re. o-vmdira ; those affeciiiig taste, ; 

tuid, liistly, those affecting comiuori sensibility or toucli, re. haplica. 

.iEsihctics are employed in medicine either to heighten sensibility or to 
lessen it : in the former case they may be tenned hyperausthclica ; in the 
latter, ajuestkatica, 

SuB-OEBEll 1. HyPERADSTHETICA (vTTepaKrOijTtKd ; from VTrip, above or over, 
and aKFOriTiKo). Agents which render sensation more acute. — Sirt^chnos 
fffi.v vomica; sirijchala ; hrucia ; rhus toxicodevdron 

Nux vomica, strychnia, and brucia, heighten the sensations of toucli, vision, 
and hearing, and give rise to various unpleasant or painful sensations in 
different parts of the body, especially in paralysed jituis. Toxicodendron also 
is said to Imvc produced a return of sensibility, with a feeling of burniiig and 
pricking in paralysed })arts. 

These agents have been employed to excite the sensibility of paralysed parts. 

Sub-order 2. An^esthetica {kvaivQtiTLKd • from a non, and ato'flr/rtjcd). 
Narcotica [vapKwrtKdy from ydpKdftrig, a benumhinr /) ; anodtjna (avidlvva, 
from a non, and ohvvrf; ? parer/orica {'7rapr)yopiKd, from irapnyopiia, I 
soothe or appease). Agents which diminish sensibility or relieve pain. The 
term ansesthetica is commonly applied to agents wdiich diminish common 
sensibility or sensibility to pain. 

This sub-order includes a considerable number of agents, viz. the methystica, 
nieconica, eannabina, and solanacea my /r/r>'^.i’<iH6eforc r'acntioned (see pp. 
200—2), to wdiicli must be added aconiti^i napelliis, aco?niina, veratria, 
nitrogenii protoxydum, hydrocyanic tJeid, and the substances containing 
it, and the alkaline cyanides. These agents considered as ana 3 sthetics may 
be arranged in two divisions, as follows : — 

1. Vapours or gases which, when inhaled, temporarily suspend the common 
or general sensibiUty of the body ; in other words, produce insensibility, and 
are thereby fitted for preventing pain during surgical operations and parturi- 
fioii, are the ansesthetics commonly so called. 1 shall term them the anres- 
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thetica pneumatic a {Trvev^anKa • from wi(o^ I hreathe), to distinguish them 
from other ansesthetic agents. 

Those in common use are the vapours of chloroform and ether (sulphuric 
ether). 

Frotoxuh of nitrogen and the vapours of hydrochloric and nitric ethers, of benzine, and of 
hisulphuret of carbon, are said to produce similar effects. 

By iiilialation these va])Ours are absorbed into the blood. This is proved 
by the detection ot^iem in different parts of the body (even in amputated 
limbs), and by their\ontinued exlialation by the breath for some time after 
thte individual has ceased to inhale them. 

The blood thus holding in solution the vapour of the anaesthetic agent, acts 
on the nervous centres, and disturbs or suspends, or even destroys, their 
functions. * ^ 

All tlie functions of the nervous centres are not simultaneously, but suc- 
cessi<^{dv and progressively, affected. The intellect or mind, and volition or the 
})ow(ir of regulating locomotion, arc first lost ; then sensation and motion ; 
and lastly the power of respiration. The action of certain parts supplied by 
the ganglionic system of nerves, as the heart and intestines, continues for 
some time after the death of the individual. 

I'lourens^ thus describes' the successive find progressive action of ether on the nervous 
centres : — Eirst the cerebral lobes lose their power, viz. the intellect ; next the cerebellum 
loses its, viz the power of regulating locomotion ; afterwards the spinal marrow loses the 
principle of sensation and motion ; and lastly, the medulla oblongata loses its power, viz. 
the motor principle of respiration ; and with this, life is lost. 

Tlie effects produced by the inhalation of tliese agents may be conveniently 
arranged in three stages : the first stage is that in which the mind is clear, 
though the feelings are somewhat altered, and volition is exercised. The 
second stage is that of inebriation, in which both the mentd faculties and 
volition are impaired, but in which consciousness still remains. The third 
stage is that of unconsciousness or insensibility, or dead drunkenness. Of this 
third stage there are three degrees : — In the first or mildest, the respiration 
exists ; and muscular twitches, involuntary movements or rigidity of the mus- 
cles, and groans and cries, sometimes occur ; but no articulate sounds : in one 
case (tliat of a man) operated on under the influence of chloroform, at the 
London Hospital, an imperfect and slight attack of opisthotonos took place. 
In tlie second degree, the insensibility is complete, but no movements, except 
those of rcs})iration, are observed ; the breathing is often attended with snoring, 
and occasionally with stertor : the iris is fixed ; and tlu‘. orbicularis palpebrarum 
does not contract when touched. In the third degree, the respiration is 
jiaralysed, and death occurs. 

In a fatal case from the iiilialation of chloroform, after insensibility had 
been induced, the^patien^fwN^^ aged 15,) gave a kick or twitch at the 
termination of the incision ; Iml^ips, which had been jireviously of good 
colour, became suddenly blanched\nd she spluttered as if in epilepsy. No 
rally took place, and, within two minutes from the commencement of inhalation, 
the patient was a corjise.^ 

There is diminished sensibility to pain during the second stage. Complete 

* Cifmpks rendus, t. xxiv. No. 8, Feb. 22, 1S47. 

- London Medical Gazette^ Feb. 11, 1848, 
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insensibility to pain exists during the third stage ; in some cases it is also 
found in the second stngc. Unconsciousness^ therefore^ is not absolutely 
essential to the aiuesthetic cllect.^ 

When patients are recovering from the state of insensibility, the inhalation 
having been discontinued, it often happens that they acquire consciousness, 
vision, hearing, and the power of speech, without becoming sensible to the 
j)ain of an o])crati()n. 

Every one is now familiar with the application of these aesthetics for the 
])revention of pain during surgical operations and partu/ttion. Tliey have 
also been used with much success in other cases as anodynes, autispasmodics^ 
and soporifics. 

2. The second division of anaesthetics consists of solid and liquid agents 
which when swallowed, injc^ctod into the rectuua^ or applied to the skin, 
alleviate pain. It includes, therefore, all those »subs tan ces to which the term 
anodyne has liith(‘rto been usually a])plied. The agents belonging to this 
division may bo arranged in three groups as follows ; — 

a. Some of these agents, when applied to the skin or li])s, occasion numb- 
ness of the part, along Avitli tingling and jmckiug, somewhat analogous to 
tho feeling which is experienced when sensation is returning to a part which 
has been asleep, after the removal of pressure upon a nerve, and which is 
commonly called pins aiid iicedles.^^ Such agents may be denominated 
nerre-hentonhers. The topical cHect which they produce is allied to that 
oceasioiuid by some acrids ; but is devoid of the sensation of heat. 

Aeoniium napellas, aconiiina^ and veratria, produce the effects just 
described. 

Tincture of aconite, when taken internally in small doses, produces, 
especially in hysterical females, tingling, numbness, and various anomalous 
sensations in different parts of the body. These remote effects probably depend 
on the topical action of the active princij)le of the aconite on the nerves 
through the medium of the blood (sec p. 1U8). 

The berimnbcrs arc adapted for the relief of neuralgia. 

/5. Some anaesthetics produce no perce])iibie alteration in the normal feeling 
of the parts to which they are applied, though, when taken internally, they 
become absorbed, and relieve pain. Their anodyne effect seems reftjrablc to 
tbeir influence over the nervous centres, on which they act as stupefacients. 
'^l^hese arc the agents to which the term anodyne is usually applied. This 
group iiiciudes the mevonica, methysiica, cannahma, and 'solanacea my- 
driaiiea. Of these, ether, o])ium, and morphia, are by far the most certain 
and cjffectivc anodynes for relieving acute pain of internal organs. They iuv 
most successful in alleviating spasmodic pain (see ante, pp. 200 — 202). 

y. Another group of agents used for relieving certain kinds of pain includes 
hydrocyanic acid, Htni substances containing thi?^ j,cid (as volatile oil of 


^ Dr. Show {LancHy Feb. 12, 1848,) thiuks, that in .SJ cases in which patients feel no pain during 
surgical operatioas, previous unconsciousness must have existed. I believe this to be an error. An 
Irislimanhadhis leg amputated, at the London Hospital, under the influence of ether, without 
experiencing paiu ; and the sly winks and facetious nods during the inhalations, and the humorous 
observations made in the intervals, left no doubt in the mind of eveiy person present of his con- 
seiousiiess during the whole period. An imperfect report- of the cai^b appeared in the Tmes, and 
was copied into the London Medical Qazeiie^ Jan. 22, 1847. This patient was a spirit drinker. 
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fitter alnionS^i cherry4mrel water ^ &c.), arsenic, trisnitrate of bismuth, 
the ferruginea, and disulphate ofquina. 

These agents relieve only certain tinds of pain, such as that coimnpnly 
known as neuralgic; and not always this. They do not act either as 
benumbers or stupefacients. 

Hydrocyanic acid has a very slight beinunbing effect on the nerves of common sensation ; 
and, in large doses, occasions sudden loss of iniellect, sensation, and volition, usually with 
convulsions. 

In many cases^if not in all, the pain which they relieve is produced by 
reflection or sympatfiV This reflection of impressions which produce sensation 

effected by the nervous (probably the spinal) centre. 

The agents above enumerated as relieving neuralgia probably do so by 
their influence on the nervgus centre. Hydrocyanic acid is well known to 
depress the reflex motor functions of the spinal cord, and it is not unlikely, 
therefore, that it does the same with the reflex sensory functions. The metallic 
salts, above mentioned as being useful in neuralgia, are valuable agents in 
relieving certain disorders referable to the reflex motor functions of the cord, 
such as chorea (see ante, pp. 189 and 192). 

This group of aneesthetica is applicable to neuralgia in general ; but is more 
particularly serviceable in the neuralgia of ceri;ain parts, as of the face (tic 
douloureux), of the stomach (gastrodynia), and of the bowels (enterodyiiia). 

Ordee 8. CiNETiCA (KtvtfriKd; from Kiprjfftc, motion). Agents affecting 
the voluntary and reflex-spinal movements. 

The cinetica may be considered under four heads, according as they affect 
the tonicity or the irritability of muscles, the exercise of volition, or reflex- 
spinal action. 

a. Cinetica affecting the tonicity of muscles. — Muscular, as well as 
some non-muscular, parts possess the property called tonicity or tone, some- 
times termed retractility. It is a tendency to passive or slow arid moderate 
contraction not necessarily alternating with relaxation. It is augmented by 
cold and impaired by heat. It is greatly influenced by, if it be not absolutely 
dependent on, the cerebro-spinal system.^ 

Pharmaceutical agents which augment the toiricity arc called tonics, while 
those which lessen it are denominated relaxaftts. 

Sub-order a. Tonica (rovifcd; from t6voq, tone). Corroborantia sen 
roborantia ; euplastica. Agents which increase tlic tone of the system. 

Dr. Billing® gives the Mowing deffnition of tonics : — “ Tonics are substances which 
neither immediately nor sensibly call forth actions like stimulants, nor depress them like 
sedatives, but give power to the nervous system to generate or secrete the neiwous in- 
fluence by whidi the whole frame is stren^hened.” 

The action of a tonic must not be confounded with /hat of a stimulanti; 
Tonics give strength, call it forth. Stimulants excite action ; but 

action is not strength : on theototrary, over-action increases exhaustion.^ 

The following is a list of the substances to which the term tonic is usually 
applied:-^ 

; 1 n y y - ^ 

* See Dr. M. Hall On ike Btseoees mtd Beran^emmU of the Nervous S^Hem, p. 78. 

® Mrst JPrinciptes of Me^cike, p. 92, 4th edit. 1841. 
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1. VEGETABIE. 


Mjsnibpebmace/e. 

Coceiilas pdm^ns — Badit^ calumba, 
PoliVGALACEk. 

Kramam triandra — Radix rhataniee. 
AURANTIACEiE. 

Ctirus Limonum — Cortex frvctiis. 

Citrus vulgaris — Cortex fnictUs, 

Rutacej;, 

Galipea officinalis — Cortex cttsparia, 
Simarubaceab* 

Simaruba amara — Cortex radicis, 

Picrrona excelsa — Lignum, 

Lkouminosas. 

H amiatoxylon campechiamim — Lignum . 
Acacia Catechu — Extractum. 

Ptero(^arpus marsupiimi — Exit actum {kino). 
llmxdKM. 

llosa gallica — Eetala. 

I \)icntilla Tormcnti I la — Radix. 

Ccum urbanum — Radix. 
frUA-NAT.E. 

1*1111 ica grauatum — Cortex fntcf ns. 
liYTllKACK^K. 

Lythrum Salicaria — Radix. 

Sl'KLLAT/R. 

Rubia tinctorum — Radix. 

ClJVCJFONACnjE. 

Ciucbana : plurimK; species — Cortex^ Quinat 
Citichonia. 

N auclca Ganibir — Extractimi ( Cuimhir ; 

COMPOSITE':. \Caiechu). 

Taraxacum Bcua-leonis — Radix. 

Tarucetum vulgarc — Ilerba. 

Artcni isia Absi n tli i um — llerha. 

Anthemis iiobiiis — Flores, 

Inula Ilelcnium — Radix. 


Eeicacb^. 

Arctostaphylos TTvsp-ursi — Folia, 
Apocynacea*!. 

Strychnos Nux \oimc9r^8emina ; ifrychiia ; 

drucia. 

Gentianaceaj, 

Gentiana lutea — Radix. 

Agathotes Chirayta — Ileria. 

Eiythrma Centaurium-^A8'w^w/«^V«/^^, 
Menyanthes idio^OrAHerba. 

POLYGONACEiK. J 

Klieum — Radix. i 
Polygonum Bistorta — Radix. 
llumcx aquaticus — Radix. 

Lauiiacea:. 

NeclandriHlodiei — Cortex^ bebeerine. 
EupriOJli/TACEAC. 

Croton Cascarilla— 

Ukticacea:. 

IT umiilua Lupulus — Strobili. 

TTlmaceai, 

Ulmus campestria — Cortex. 

Cupuwkeua:. 

Cluercua pedunculata — Cortex. 

Uuercus infectoria — Gall re ; acidum iannu 
cum ; acidum gallicum. 

Satjcackaj. 

Salix : plurirntc species — Cortex^ Saliem. 
Smilaceai:. 

Smilax ; plurimic species — Radix. 
Acoraceas. 

Acorns Calamus — RJiizoma, 

Lichen ace -E. 

Cetraria Islandica. 


2. ANIMAL. 
Bos taurus — Eel. 


3. INORGANIC. 


Acida inincralia (see ante, p. 170). 
Aluinen (see ante, pp. 158 and 178). 
Fcrnigiuca (see ante, pp. 158 and 189), 


Argeuti Ultras ' 

Bismuthi trisnitras 
Cupri sulphas 
Ziuci sulphas 
Ziiici acetas , 


(see ante, pp. 158, 185, 
206, and 213). 


Besides the preceding, various other substances are by some writers denomi- 
nated tonics. 

“ The term tonic,” says Dr. Billing, ‘‘ is applicable to all those medicines which cure 
chronic inflammation without being either stimulant or directly sedative or depletory.” 
As mercury cures inflanmiation, both when stimulants are carefully withheld as well as 
when they are necessarr^ administered, he considers to be neither stimulant 

nor sedative, but tonic ; that is, by its specific actioi^ on the capillaiics, whether directly 
on their tissue or through the meaium of their nejj^fs, it causes them to contract when 
(though all the injecting force of the heart were mken ofP by sedative treatment) they 
woula not have liad power to close; for, when introduced into the system, it circulates 
to the capillaries, ana gives tl^m tone to contract, analogous to the effect of an astringent 
applied to external sores. Liquor arsenicalis, mtrate of silver, the sulphates of copper 
and iron, mezereon, dulcamara, colchicum, &c., have a simila# action, some of which are 
more available than others in particular caseKS.” *‘Even narcotics frequently become, in 
an indirect manner, most usenilly tonic.” 
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The active principles of^tlic tonics arc of live kinds : — 

1. Vegeta hk alkaloids, as quiiia, ciiichonia, bebeerine, strychnia, brucia, &c. 

2. Vegetable crystallizahle hut indifferent principles, as salicin, casca- 
rillin, gentianin, &c. 

3. Vegetable acids, as tannic, gallic, chrysophanic, &c. acids. 

4*. Animal matter, bile. 

5. In organ w substa?tees. Certain metals, as iron, arsenic, silver, copper, 
zinc, bismuth, arid aluminum, form compounds which are used ixs tonics. 
Some of the mineral acids, as the sulphuric, nitric, and hydrocliloric, are 
employed as tonics.^ 

Some of the vegetable tonics are said to owe their bitterness and medicinal activity to 
a principle to wliich the terms materia hemwplirodila, materia sapomteea^ and extractive 
matter^ have been anplicd. It descri})ed as being of a brown colour, soluble in water 
and alcohol, insoluble in ether, auv^ becoming insoluble in water by long-continued boiling 
and by exposure to light and air. 

That a substance, or mixture of substances, possessed of these propcriics may be ob- 
tained from various plants cannot be doubted, but it is not probable that chemists have 
yet siicceeded in obtaining a proximate principle to which the term extractive can witli 
propriety be applied. What has hitherto been procured is a mixture or compound of 
several principles, such as vegetable acids mid their combinations with potash and lime, 
colouring matter, sugar, gum (rendered soluble in alcohol by its combination with other 
substances), vegetable bases, &c. 

Tlie topical effects of the tonics, considered as a class, are not very consi- 
derable. Those which contain tannic acid, as well as the mineral astriugtints, act 
chemically on the tissues to which they are applied (see ante, pp. 94 and 158). 

The tonic principles, when taken into tlie stomach, form, in most cases, 
new chemical combinations ; then become absorbed, and are aftcrwai’ds thrown 
out of the system by the excreting organs. Some of them (e. g, quina ^aiid 
clirysophanic acid [colouring matter of rhubarb]) have been detected in the 
blood ; some {e. g, tannic, gallic, and chrysophanic acids, and quina) have 
been found in the urine; some (c. g, quina) in the milk; and some {e, g. 
chrysophanic acid) ig^e cutaneous transpiration (see pp. ]01 and 102). 
The changes which the mineral substances used as tonics suffer, and the 
evidences of their absorption and subsequent excretion, have been before 
adverted to (see Spanmiica, p. 169, and Ilmmatinica, p. 188). 

The agents called tonics only act as such in certain states of disease. 

, Under other conditions they act as irritants or stimulants, or even as sedatives. 

In the hjjgalthy state moderate doses produce no sensible effects, or, perhaps, 
a slight excitement of the appetite merely, wdiile large quantities give rise to 
nausea and vomiting. They may then act as sedatives by nauseating. In 
irritation or inflani,matign of the stomach and intestines, and in febrile con- 
<Jition| of system, attended with a hot and dry skin, and a furred and diy 
t|^gue, tonics act as locsJi^itants and stimulants, and ^id to the severity of 
all the symptoms?" ^ 

ionics sonietimes purge, at ol^^jers constipate. When diarrhoea arises from, 
or. is, kept up by’ a weakened state of the intestinal tube, tonics, by restoring 
sf|pngth, may pr<|a|ce coi^tipation. On the other hand, when constipation 
■ depends on a debilitatted and tbrpid condition of this tube— a circumstance 
not uncommon in fdhal^s-^tonics not unfrequcntly occasion alvine evacua- 
tions. Dr. Cullen, having noticed* how frequently bitters act, as laxatives and 
purgatives, has inselte^ them in Ws list pf cathartics. 



Neurotics : — Tonics. 


200 


Tonics are closely related to stimulants ; and^ on many occasions^ the 
so-called tonic substances act really as stimulants. Thus, in weak but irri- 
table subjects recovering from a protracted state of fever, disulphate of 
(juina will frecpieiitly act both ns a local irritant and stimulant, and produce 
nausea, vomiting, furred tongue, a f<‘brile state of system, headache, &c. 

Some of the agents employed as tonics produce, when taken in large doses, 
convulsive movements, or even a tetanic state, giddiness, deliriprn, &c. 

Tonics are employed where the tonicity of the system is d^ectivo ; that is, 
in cases of atony or debility, with a soft, flaccid, and loose condition of the 
soft solids. Properly administered in these cases their t/ue tonic operation is 
tlicn obs(irvcd. Their immediate cflects arc to increase the a])potite and assist 
digestion. After they have been administered for some time, the soft solids 
(as the muscles, cellular tissue, &c.) become fiivaer, tin? muscular strength 
greater, and the pulse stronger, though not quick^fr. In fact, all the functions 
are performed with more energy, and the patient is eapable of greater exertion. 

Tonics are remarkable for their peculiar and powerful curative agency in 
certain diseases whose ])atliology is very obscure. I refer now t.o the cure of 
ague by arsenic and quina ; of chorea by arsenic and iron ; of neuralgia by 
arsenic, quina., and iron ; and of ejnlcpsy by arsenic, silver, and zinc (see 
pp. 185, 192, 103, and 205). These eflects prove tlie action of tonics on the 
central organs of the nervous system. 

This order may be arranged in three sections, as follows : — 

1. Astringentia Vegetabilia Pura. — Pure vegetable astringCTits. This 
section comprelicuds those vegetable toni(^s which possess coiisiderabh*. astrin- 
goncy with little or no bitterness p such as tannic, and gallic acids, oak-bark, 
niit-galls, uva-ursi, catechu, logivood, rhatany, tormcutilla, ponuigrauatc-riud, 
bistort, and kino. Those agents arc principally remarkable for causing local 
contraction and corrugation (or astriction) of the tissues. They contract and 
give greater density to the muscular fibres, diminisli tiu^. calibre of the blood- 
vessels and cxhalants, and thereby check liemorrliage (wheiK^c their denomina- 
tion of Htyptics)^ and diminish secretion and ('xlialipon wlien a})plied to 
mucous membranes or other secreting surfaces. In the mouth they give rise 
i'O a peculiar sensation of roughness and sty])ticity. These eflects have ]been 
ascribed to a chemical or physical a.g(aicy. Tlius 1 )r- Cullen places atitriii- 
gents among substances acting ofi the simple solids, iliougli, in another part 
of Ids treatise, he admits that they act on the living as well as on the sim])le 
solids. The kte Dr. Adair Crawford^ ascribed tlu^ eflects of bothiftstringents 
and bitters to their influence in promoting the cohesion of the animal tibre. 
ll(i immersed some pieces of intestines, of skin, &c, in various bitter a.ud 
astringent infusions, while others were placed in water, meBuriy as a standaril ; 
and he then observed the comparative weights required to break theui) from 
which he inferred th»^ relative strength of different tqiiics. But this mode 4f 
reasoning naturally leads to erroneous iuferonccs, since the of fhe 

system are quite overlooked. The relaxed sP^e of parts, which astringeuts are 
useful in obviating, depends not on a mere mechanical or chcmi(?al alteration, 
but in some change in the state of vital powers ;^and, tlierefore, the agej|fs 


^ T'or some observations on the distinction between asiringenov and bitterness* see Pcrcevars 
vol i. 2d edit. Lorid. 1772, ^ ‘ v 

Ati Exferimenta.} Imjuirt/ hi to of 1810. 
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which counteract it must l^ve some other than a mere physical or chemical ac- 
tion. Moreover, the results obtainerl by Dr. Crawford dc])eiided probably on tlie 
different degrees of antiseptic power ])ossessed by the substances employed. 
Astringents produce the constitutional eilects of the bitter tonics : administered 
in moderate doses, they promote the ajjpetite, assist digestion, and increase 
the tone and vigour of the general system. Tliey are capable of fulfilling the 
same therapeutic indications as the bitter tonics. Thus, they have the power 
of preventing th^ occurrence of a paroxysm of intermittent fever; and in 
cases of debility aYe often useful, indi'pemhmtly of their ])ower of checking 
debilitating dischar^. But this group is ])rincipally employed for its local 
effects, to obviate relaxation of fibres and tissues, and to prevent or check 
excessive discharges. 

2. Amaiia. — Bitter tonkr*s. These are cliaracteriscd by bil terness. They may 
be arranged in five sections, a^ follows : — 

a. Amara ptira sm simjiiicia. — 8ini})le or ]jur(i bitters. Tliis group in- 
cludes those vegetable tonics which ])()ssess biitcrjiess with little or no 
astringehey or aroma. To this division ar(‘ referred quassia, simaruba, gen- 
tian, chirayta, common centaury, and menyaidhes. '^fo tlicsc must be added, 
the vegetable alkaloids and the crystallizable indillerent priiuaples before men- 
tioned. These remedies are (an])loyed to jironiote the appetite and assist 
digestion in atonic and ejifeebled conditions of th(‘ stomach ; as general tonics 
in feebleness and debility of the whole system, and especially of tlic muscles; 
as antij)criodics in intermittent diseases ; and as antholmintics. Their beneficial 
operation in expelling intestinal ivorms has been referred to their poisonous 
influence over these parasitical animals, but ought ])ejhaps rather to b(i ascribed 
to their improvement of the condition of the alimentary canal, and to the 
removal of those states which favour tln^ production of these beings. The 
power which they possess of retarding ih(‘- acetous fermentation may, perhaps, 
contribute to their beneficial operation in some dyspeptic cases accompanied 
with acidity and flatulence. 

/3. Amara mucilaginom. — Mucilaginous or demulcent tonics, which con- 
tain, besides a bitter principle, mucilage or starchy matter, but little or no 
aroma or astringcncy. This section includes calumba, and Iceland moss. In 
addition to the properties of the simple bitters, they |)ossess demulcent and 
slightly nutritive properties, which they owe to the presence of starch. 

y, Amara aromatica hcu excitantia. — Aromatic bitters, which possess 
bitterness, with an ai:omatic flavour (derived from tlie jircsence of volatile oil), 
but little or no astringcncy. Tliis group contains wormwood and elecampane, 
cascarilla, angustura-bark, orange and lenfon peel, and hops. These substances 
possess the combined properties of aromatics and bitter tonics, and are, 
therefore, useful wdicre these are indicated. 

I, Amara resolvcmtU^^^^ liesolvent or laxative bitters. To 

this section are deferred taraxacum/rhubarb, aloes, and extract of ox bile, lu 
addition to being bitter tonics, \|»ese agents act as laxatives or jmrgatives. 
They are employed as mild alterative or resolvent tonics in chronic visceral 
affections, especially dyspepsia^ liver complaints, uterine disorders, &c. 

c. Amara astringentia. — Astringent bitters. This group contains those 
vegetable tonics which possess both bitterness and astringcncy in an eminent 
degree. It includes cinchona-bark, elm-bark, and willow-bark. It com- 
bines the effects of both bitters and astringents, and is by far the most 
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Important group of the class, since it contains cinclioi#‘bark, the most powerful 
of tlie vegetable tonics. 

3. Tonica MiNiaiALiA. — Mineral tonics. Tin's section includes the metallic 
tonics (see ante, ])p. 158, 185, and 188), the mineral acids (see ante, p. 170), 
and alum (see ante, p. 178). 

SuB-ORDEii p, Relaxantia DEPiirMENTiA. — Depressing relaxants. These 
are agents which dejiress and loAver the tonicity of libres, and ^hereby cause 
relaxation of nmscular and other tissues. / 

To this sub-order Inhnig the nanHeatimj emetic,^, especially emetie tartar 
(see emctic(f), the seda fires, particularly tobacco (see sedativa), and the 
auivsthedica pneumatiea (sec ante, ]). 204). 

These agents are cnijiloyed to Iowtt the powers of the mustmlar and vascular 
systems. Tims tliey ai‘e administered to cause rel^hvAtion of the muscles, and 
thereby to enable tlie surgeon to effect the reduction of dislocations of the 
larger joints, and of straiignlated hernife. When they are (?mploycd to reduce 
tlu'. ])()wer of the heart and arteries they arc denominated s(idatives, and as 
sncli Avill be noticed liereafltir. 

/h a net tea affect intj the irritahiliftf af mnseles, — Irri|ability is a pro- 
perty ptvmliar to muscular structures, and, milike tonicity, is increased by 
warmth, and decreased by cold. 

Most, physiologists regard irritability as an inherent jiroiierty in the muscles 
tliciiis<Jv<‘S ; but somc4 consider it to be derived from tlie spinal cord. 
However this may be, it is admitted by iJl that the irritability of muscles is 
greatly under (lie influence of the nervous system. 

1^10 contraction of muscular fibres may be induced by the nervous stimulus 
{ris nerrosa) and by stimuli acting directly on the innscular fibre. 

The antis[)asmodic and paralysing effect of o[)inm, and the spasmodic or 
tetanic c-ondition induced by nux vomica, arc referable, at least chiefly, to 
clianges effected in tlie nervous stimulus, and not to alterations of the con- 
traetitity of the nmscular fibre. For Muttcmcei^ found that, in frogs poisoned 
by {)])ium or nnx vomica, wlieii the excitability of tlic nerves was destroyed, 
and ndicii the electric current wliicli was applied to them no longer occasioned 
muscular contnu^tions, the muscles themselves, w hen submitted directly to the 
action of the current, underw ent contraction. 

Tlie cinetica wdiich act on the irritability of muscles arc of two kinds, — 
those wdiich augment, and those wdiich lessen this property. The former 
produce spasm or convulsions, and may be termed spastica ; the latter pro- 
duce a paralysed state, and may be paralytica, 

buB-oiiDEii y. Spastica (crTraortm, from crTratnc, a convulsion or spasm) ; 
convulsiva ; tetanica, Agents which augment the irrifability of muscles 
and excite sjiasiu or^convidsioii. — ^Tliis sub-order includes strychnia and 
brucia, and all the vegetable substances containing •'these alkaloids, as the 
seed and bark of the stem of strychnos nux ^wmica, the seed of stryc/^ios 
tyn at ia, sx\ijike wood {liynum colubrinum), i]\o upas tieute,mdi perhaps 
the seed of cerhera tanyhin. These agents, as I have before stated (see 
p. 203), excite common sensibility, and act as hyper eesthctica. As therapeutical 

o Hall, Medico-Chlrnrgical Transaction, vol. xxii. i 

- Lectures on the Physical Phenomena of Living Beinqs, pj). 255™25(>, Lond. 1847 ; Tralte des 
I tu'iiowfmes Blectro^Physiologiques des Jnimaua:, pp. 241—242, Paris,* 1844. 
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agents they are used, in torpid or paralytic conditions of the muscular system, 
under regulations which will be pointed out hereafter. 

Oantharides appear to augment the irritability of at least some muscular 
parts : the neck of th(i bladder, for instance ; in the treatment of weakness 
and paralysis of which they arc frequently employed with advantage. 

; Cataleptica. — ^A ccordiug to Dr. O’Shauglmcssy’s observations, before referred to (see 
rntBi p. 202), caknahis indica produces a cataleptic condition. In this state tke Tnuscltjs 
are moderately co^nicted, but flexible and pliant, and tln^ limbs retain any position or 
attitude in wllich they^may be placed. It is, tbcreforci, a modified and moderate degree 
of tonic spasm ; and a^nts winch induce it may be called cataleptica ( KaraXrjTrnKd ; from 
icardXri^is, catalepsy). Indian hemp has been used as an antispasmodic, anodyne, and 
soporific. 

SuB-ouDEK S. Paralytica (TrapaXvnxd ; from irapdXvffic, pamlt/sis ), — 
Agents which diminish the fvitability of muscles and occasion weakness or 
paralysis. 

This sub-order contains coniam maculatum and its alkaloid corna, as 
well as several of the subdivisions of the order Phraniea before noticed ; as 
the meconica^ methystica, nicotiance, and ftolcwacca mydriatica. 

These agents are important remedies in the treatment of spasmodic alfec- 
tions ; and when used in these cases they are termed antupasmodics {anti- 
spanmodica). 

Cinetica affecting the movement a of the iris , — ^The movements of the 
iris are influenced by many medicinal agents. 

1. Some cause mydriasis or preternatural dilatation of the pupils. Those 
may be called tnydriafica. Belladonna, stramonium, and hyoscyamus, are 
the most important agents possessing this property (see a?ite, pp.l90and 202). 
They paralyse not only the muscular fibres of the iris, and thereby cause 
mydriasis, but also the ciliary muscle, and in consequence impair the adjusting 
faculty of the eye^ They are used by oculists for producing dilatation of 
the pupil. 

2. Some agents cause my os is or preternatural contraction of the pupil. 
These may be termed myositica. Opium and morphia produce this eflect 
(see ante, p. 201). 

Indications for the use of the mydriatica or myositica in cerebral diseases 
have been drawn from the condition of the pupil. Thqs^ Dr. Graves lias 
proposed the employment of belladonna in those cases of fever which are 
attended with contraction of pupil ; and Dr. HoUand'^ has suggested that in 
this condition of pupil ojiium is contra-indicated. 

y. Cinetica afff'cting volition . — Certain muscles, called voluntary, are 
under the influence of the volition or will, 

1. The influence of the will over these muscles may be increased by stimu- 
lating liquors. In the first degree of the eflect of the ^methystica (see ante, 
p. 200) volition may bTsaid to be in excess, 

Ju paralysis, the power of tht will over the voluntary muscles is lessened or 
destroyed. In such cases stryennia and cantharides sometimes augment the 
influence of volition by heightening the irritability of the muscles. 

some cases, as in chorea and delirium tremens, irregularities occur in 

^ See Todd and Bowman’s Fhysiologi^cal Amioniy, vol. ii. pp, 27, 47, and 48. 

* JhibL Joum. of Medical Science, July 1, 1888. 

^ Medical Notes %md Eeflections, p. 427, 2d edit. 1840. 
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the movements of the muscles under the influence of the will. Agents which 
prevent these and enable the will to control and regulate the contraction of 
the muscles in the performance of. its acts, may be said to increase and render 
more perfect the inlliience of volition over the muscles. Opium and morphia 
act thus in delirium tremens (see ante, p. 201) ; and arsenic, iron, and zinc, 
in chorea (see ante, pp. 185 and 192). 

2. The influence of the will over the muscles is lessened by inebriants and 
stupefying agents (see ante, p. 201). Morphia and opium '*are the cerebro- 
spinals usually resorted to in mania to depress excessive voluntary action. 
They are generally used under the denomination of sedatives. 

0 . tHnetica affecting the reJlex-Hpinal functionH } — The reflex-spinal 
acts are indepemlent of tlic will. They are accomplished by the agency of the 
vis nervosa through the medium of the incideni/nid reflex nerves and their 
connecting centre. 

1. Some medicinal substances excite reflex actions. The sneezing caused 
by sternutatories, and the vomiting occasioned by emetics, are examples of 
rtilex actions excited by medicines. These reflex acts are accompanied by 
augmented secretion (sec Class VITl. Eccritica). 

2. Some medicinal agents exalt the reflex function. In this exalted state 

stimuli which have no such effect naturally induce morbid and even spas- 
modic actions^' (Hall). Strycliuia exalts the reflex function. Under its 
influence animals arc thrown into convulsions by very slight causes, as by the 
contact of external bodies, and by attempts to walk and to respire. Cantha- 
rides exalt the reflex function of the cervix vesiem, and are useful in enuresis. 

3. Some medicinal agents depress the reflex functions. Hydrocyanic acid,' 
coiiium, belladoima, stramonium, and cannabis indica, may be quoted as 
examples. Hydrocyanic acid is a valuable remedy for allaying vomiting, hiccup, 
pal])itation, and convulsive cough. Stramonium gives great relief in attacks 
of spasmodic asthma (see ante, p. 195). 

In celerity of effect and rapidity with which they prove fatal, no agents 
exceed, and few equal some of those of this group, such as hydrocyanic acid 
and conia (the active prindple of hemlock). 

The phenomena (sudden loss of sensation, of volition, and of consciousness, with con- 
V iilsions,) caused by ])oisonous doses of hydrocyanic acid vc^semble those of epilepsy. Similar 
symptoms a;lso sorncUmes occur from the loss of large quantities of blood. Tlie analogy 
between tliese three conditions {i. e. hydrocyanic poisoning, epilepsy, and the effect of 
hemorrhiige,) is fiirtlier shewn by the fact that the symptoms of all are relieved by ammonia. 

iUcohol, ether, ammonia, the fetid gum-rcsins, the empyreuniatic oils and 
resins, and tlie essential oils, arc valuable antispasmodics in convulsive and 
spasmodic diseases occurring in weakly subjects and unattended by inflamma- 
tion. They act as stimidants to the heart and vessels, and to the cerebral 
tunctioiis, [and] seap to operate as sedatives to the medullary systern.'^^^ (gee 
Slimulantia). " 

Certain metallic substances (arsenic, zinc,,tIron, silver, and (jopper,^ ^ave;. 
some power in reducing the excitability of the spinal excito-motory system, 
and are useful in relieving chorea, epilepsy, and other convulsive affections, 
(see ante, pp. 185 and 192). 

^ Ou this subject the reader is referred to Dr. Marshall HalFs val«ablo works : Memoirs on the 
Nervous Sj/stem ; Diseases and heran^emenis of the Nervous Sj/stem ; and his Ne7ff Memoir on Ihei 
Nervous System, 

Drinmjiles of Medicine t by l)r. 0. X B. 'Williams, p. 72. ' 
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Ordee 4. Hypntca (vvyiKd ; from virroc^ Agents affecting sleep. 

The hypnica are of two kinds, — ^those causing sleep, and those which check 
or prevent it. The former arc called hyjmotica, the latter may be termed 
agrypnotica. 

SuB-OEDEE a. ITyPNOTICA (vTrriorticd ; from vTryoM^ I lull to sleep), 
Hypnopwi; sommjica; somnifera. Agents causing sleep. 

The most important hypnotics are the agents already referred to under the 
order Phre?w^, especially tlie viccotiica, methystica, eannahina, and 
solanacea mydriatica. To these may be added lactuca saliva , I, virosa, 
lactucariumy myristica affici nails, and hamulus lupulus, 

SuB-OllDER /3. AgEYPNOTICA {aypvirvMTiKii ; from aypvTTVOW, / caufff^ to lie 
awake), Anthypnotica, Agents which cause wakefulness. 

One of the most power|ul preventers of sleep, especially in the constitutions 
called nervous, is tea (partiKilarly strong green tea). Coffee also appears to 
have an analogous effect. Diyitalis, wdiich agrees with tea in some of its 
effects, checks sleep when taken in full doses. Vinegar is considered by 
Orfila to counteract the narcotic effects of opium after the poison has been 
evacuated from the stomach. 

Locality and Quality of the Action of the Cerebro-Spinalia. — Most 
of the differences observed in the operation of the ccrebro-spinalia arise from 
different parts of the nervous centres being affected, or from the same parts 
being unecpially acted on. 

The attempts hitherto made to localize the action of the cerebro-spinalia 
have not been attended with success. Elourens^ thinks that opium acts 
^lecifically on the cerebral lobes ; that belladonna, in a limited dose, affects 
the tubercula (juadrigemina, and, in a larger dose, the cerebral lobes also ; that 
alcohol, in a limited dose, acts exclusively on the cerebellum, but, in a larger 
quantity, affects also neighbouring parts ; and, lastly, that mix vomica more 
particularly inffucnccs the medulla oblongata. 

One source of difficulty which attends all attempts made to ascertain the 
nature of the changes which the cerebro-spinalia induce in the nervous centres, 
is the fact that similar symptoms attend dissimilar affections. 

Tims coma may be induced by compression of tlic cerebrum or by loss of blood. 
Delirium may arise from irritation of the cerebrum or from loss of blood. CouvuLuom 
may be produced by irritation, or lesion of the medulla oblongata and spinalis, or by loss 
of blood. Paralym may arise from lesion of the cnc(;i>halon, deittuctivc injury of the 
medulla oblongata or spinabs,'and loss of blood. 


Alterations in the quantity or quality of the blood supplied to the different 
parts of the cerebral and spiinJ systems, are the primary causes of the 
changes which the cerebro-spinaba produce in the condition of the functions 
of Jthese systems. 


Augmented arterial action, or venous congestion, sometimes ^ttends the operation of 
the cerebro-spinfdia. Flousans declares that opium, belladonna, alcohol, and nux vomica, 
give rise to phenomena resembling those wliich attend mechanical lesions of the parts on 
•whi^fie asserts these agents oper.'^ (sec above); and furthermore he states, that in 
birds it is possible to observe, through the cranimn, changes of colour [some alterations 
in the vascular condition of llic parts] wliich these organs effect in the brain : but, in re- 
peatii^ his experiments, I failed in observing the changes referred to. 


« 


^ Eecherches expSrimentales suf Irs ProprieiSit et les Ponciiom du Systhne Narveux dans les 
Animaux veHehres, pp. 254,^258, 281, and 262, Paris, 1824. 
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I have already noticed tlie attempts made to explain the action of alcohol 
on the nervous centres on physical and chemical principles (see ante, pp. 87 — 
88, 93, and 109). 

Alterations clFected in the finalities of the blood by abnormal changes going on witliin 
the system, may, in some eases, be the cause of insanityh 

Mode op Death. — As the sub-class cerebro-spiiialia includes the most ener- 
getic and swiftly acting poisons, the mode in which these ageniR produce death 
becomes a most interesting topic of inquiry ; the more espccisiiy so, as the con- 
sideration of the subjc^ct leads to some practical conclusions as to the most 
ai)pro])riate methods of treating cases of poisoning by these substances. 

Usnally, if not invariably, tlie deadly effect begins in the cercbro-sj^inal 
system, and is produced by the action of the poison contained in the blood on 
tlie nervous tissue. In some cases, perhaps, tlie .primary effect may be on 
the blood, the vitality of which becomes destro/ed. 

When tlie deadly effect be^gins in tlie corcbro-spinal system, death is occa- 
sioned by apiKca or by syncoj)(', or by both. 

1. Death hj/ apnma , — In death by apmea or breathlessness the respiration 
ceases before the stop])agc of tlie heart/s action. 

A])naja may be induced by paralysis of the muscles of respiration, or by 
spasm of these parts. 

Paralytic apmea is produced by conium, opium, hydrocyanic acid, bella- 
donna, stramonium, and various other agents. It dejieuds on defect of the 
rellex or excito-motory action. 

^ Those are the eases in which it has boon proposed to prolong life by aitificial respira- 
tion until the eilcct of the poison has passed off. Tlio proposition is not supported 
nicroly by its ingfuiioiisncss and plausibility, but by experience. I'iie follo\^ing is a case 
in point, related by Mr. Whateley, and quoted by Dr. Christisou-: — A middle-aged man 
swfillowful half an ounce of crude" opium, and soon became lethargic. He was roused 
from this state hy appropriate rcineaies, and his surgeon l(d*t him ; hut, the poison not 
having been sufficiently discharged, h(^ fell again into a state of stu])or ; mid when the 
surgctjii ret.uriK'd, he foujid the fa(*c pah^, cold, and deadly, tlu; lips black, the eychds 
motionless, so as to remain in any position in which they wore placed, the pulse very 
puall ajid irr(‘gular, and the respiration quite extinct. The chest was immediately 
intlated by artitieial means ; and, wlum this had been pcrscvcrc'd in for seven minutes, ex- 
])iruth)n became accompanied with a croak, which wius gradually increased in strength till 
n.'itnral breathing was established ; emetics were tlnm given, and the patient eventually 
recovered. — A most intfTcstiiig cose of recovery from poisoning by opium, by artiffeial 
respiration, has boon detailed by Mr. Howship.^ — ^Another case 1 have already (sec ante, 
p. 190) briefly noticed. 

] have several times restored animals apparently dead, from the use of hydrocyanic 
acid, merely by keeping up artificial respiration ; and Sir benjamin Brodic has done the 
same with animals ai)pareiitly killed by the oil of bitter almonds. 

In a case of complete insensibility from intoxication, related by Mr. Sampson,^ the 
comatose state was ^lought to arise,* not from apoplexy, “ but from torpor of the brain, 
in consequence of tha^j^ organ being imperfectly supplied with blood not duly oxygenated; 
for the shrill tone and extreme difficulty of respiration shc\\:cd the existence of collapse of 
the glottis, and imperfect transmission of air into tlie lungs, which might be accounted for 
by a paralysed state of the eighth, pair of nerves and recurrent branches.” 


On tins subject, see Ohsemations on the Vronwaie Cause of lusanitf/, by .lames Sheppard, 
M.R.C.S,, bein.ff an Attempt to prove that Insanity is dependent on a Morbid Condign of the 
Blood, Loud. 1844. Also, Du Hachish et de V Alienation Met^ate, Etudes Psychologiques, par 
J. Moreau, Paius, 184C (Forbes’s Brit, and Foreigti Med. Bsv., vol. xxiii). 

Treaiue on Foists, p. 680, 3d edit. 

® Medico- Chirurffical TransacUotts, vol. xx. p. 86. 

Medico-Chir, IVans. vol. xx. p. 46. 
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was performod, and with complete success : in about half an hour the respiration was 
regular and easy through the wound.^ 

Spasmodic apnwa is of two kinds, laryngeal and thoracic* In laryngeal 
spasmodic apnoea the larynx is spasmodically closed. Tliis condition occurs 
when an attempt is made to inspire carbonic acid and some other gases (see 
ante^ p. 113). In thoracic spasmodic apncca the muscles- of respiration are 
thrown into a i^pasmodic state, whereby respiration is stopped. In this case 
reflex action is ji^agmented. Strychnia, brucia, and the suustanccs containing 
these alkaloids, act in this way. 

2. Death by sy?icope. — In death by syncope the heart ceases to beat 
before respiration stops. 

Syncope may be induced by paraly.sis of the heart, or by spasm of this organ. 

Paralytic syncope is produced by tobacco, foxglove, aconite, the upas 
antiar, and probably by sev^l other poisons. 

Ill poisoning by agents which paralyse ilic heart it has been proposed to stimulate tliis 
organ by slight galv^ic shocks, in order to avert the fatal tennination. Even acupuncture 
lias been advised, if the patient appeared }ti ariiculo moriiH. Bretonneau^ has repeatedly 
punctured the brain, heart, lungs, and stomach of young dogs without the l(;ast incon- 
venience ; and Carrai'o^ has successfully tried this practice on animals in a state of as])hyxia. 

Spasmodic syncope is sometimes the cause of death. ^^In sudden death 
from drinking a quantity of raw spirits, or of very cold water when the body 
is heated, the heart has been found contracted 

Sub-class 2. GangUonica, Ganglionics. 

These are medicinal agents wdiich dfect tlie sensibility or muscular motion 
of parts supplied by the ganglionic or sympathetic system of nerves. 

The sympathetic nerve exercises a threefold fiuictiun : it acts as a sensitive nerve to 
the parts to which it is distributed ; it is a motor nerve for certain iiiusciilar parts ; aud 
it exercises an influcncij on tlie contractility of the bloodvessids and on the functions of 
nutrition and secretion. But hiasmiicli as the influence of medicines on the organic 
functions of this nerve are very obscure, ami as I bav(i devoted a special class (Ttkcnticd) 
to medicines acting on the secernent system, I have thought it advisable to include under 
the denomination of ganglionica those agents only which affect the sensation or the motion 
of parts to which this nerve is distributed. 

1. Affecting the heart and arteries , — Sometimes we are called on to aug- 
ment the frequency and force of the hearths action. We endeavour to do tliis 
by the agents called stimulants. Sometimes our object is to reduce the force 
and frequency of the action of the heart by the agents termed sedatives. At 
other times we are required to coniroul irregularities of the hearths action, or 
to appease acute pain referred to the heart. 

Eor irregularities (such as palpitation, &c.) of the hearths action we have no 
particular class of remedies. Our treatment must vary with the causes pro- 
ducing them. Eor painful afi’ections referred to the heart/ (such as the pain 
of angina) our most powerful remedies are the anaesthotifcs before mentioned 
isee p.^03), e^ecially opium and ether. On the present occasion we have 
■io i'lmice only two classes of agents, viz, stimulants and sedatives. 

^ Dr. Marshall Hall {On the Diseases and Deranffenients of the Nervous System, p. 280,) con- 
siders the case to have Wn oue of paralysis of % pneumo-gastric nerve and of the dilator muscles 
of the larynx j** and that the same condition occiurs, not only in intoxication, but probably in other 
cases of coma, as in that of apoplexy, of epilepsy, from opium, &c. 

^ Bayle, Tramux Therapeuiiqnes, t. i. p. 432. 

^ Experiences sur des animaux asphyxies ei ramenh a la vie par V acupuncture du ceeur,\n Bayle, 
op. eit, t. i. p. 49?L • 

^ Principles of pfecUcine, by C. J. B. Williams, MJ). p. 375, Loud. 1848. 
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Order 1. Stimulantia (from a goad or spur); exciiantia; 

incitantia ; oakfaclentia ; athenica; hypenthenica ; diffusible stimuli,^ 

A stimulaut is that which, through the medium of the nervous system, in- 
creases the action of the heart and other organs by calling forth the nervous 
influence, or by facilitating the extrication of it in them^^ (Billing 2). 

Groat confusion of ideas and of language has existed with respect to the distinction 
between dimidaniSy sedatidea, 'mrcotics, and tonica. The real differeiicefcetwoen them has 
been ably and clearljr pointed out by my friend .Dr. Billing. “ Stinuimnts,” ho observes, 
])roinote the extrication of nervous influence, as evinced liy increased action ; sedatives 
the reverse. Narcotics do not appear to alter the quantity of nervous influence, but 
merely to impede its communication.” Tonics, on the other hand, “ ucitlier immediately 
nor stmsibly call forth actions like stimulants, nor depr(‘.ss llicm like sediitives, but give 
power to the nervous system to generate or secrete the nervous influence by which the 
whole frame is strengthened.” 

The agents used as stimulants frequently contain, besides their stimulating 
])rinciplc, another agent endowed with diflerent properties. Thus cinnamon 
contains, besides its stimulating principle {volatile oil), an astringent sub- 
stance {tannic acid) ; cascarilla and chamomiles contain both a stimulating 
{volatile oil) and a tonic principle {hitter extractive). Such agents, there- 
fore, possess a two-fold power. 

Sometimes the same principle produces, under diflerent circumstances, 
apparently diflerent cflects. Thus brandy in moderate quantities acts as a 
stimulant ; but taken in excess it overpowers the brain, exhausts the nervous 
power, and impedes its generation, disengagement, and communication ; thus 
acting both as a sedative and narcotic. 

The topical action of stimulants is not necessarily accompanied with any 
obvious changes, either chemical or anatomical. Some stimulants act 
ch(‘mically on the parts with which they arc placed in contact ; e, g, alcohol 
and ammonia (see ante, p. 94) ; and many of them operate as acrids (see 
p. 104), and produce hyperaiinia of the parts to which they are applied. But 
these eltects are not produced by all agents when acting as stimulants, and, 
therefore, cannot be considered as essential to their action. All affect the 
gustatory organ ; their taste being warm, pungent, and acrid. Most of them 
produce a sensation of heat and pain when applied to delicate parts of the 
skin or to the mucous surfaces. Swallowed in moderate quantities, they give 
rise to a sensation of warmth in the stomach, promote the contraction of the 
muscular coat of the stomach and intestines, and thereby expel gaseous 
matters, and assist digestion. In general they produce hypermmia and in- 
creased secretion of the mucous follicles of the gastro-intestinal surface. In 
larger quantities they excite thirst, and often give rise to nausea or vomiting. 

The active prifipiple of most, if not all of them, becomes absorbed, in sonie 

S. ; 

J In the language of Brown, are stimuli which possess ly operation as much 

quicker and more powerful than that of the articles of diet, as their operation is of 8hoi?t:;i:t,,duratiQ|. 
{The Works of Dr. Joh7i Browtit volAi. p. 230, Lond. 1804.) “The most weak degree 
diffusible stimuli are the white wines, except madeira, canary, good sherry ; and the red’ wines, except 
port, and spirits produced by distillation, so diluted, as to equal the strength of the wines, or exceed 
it a little. Still higher than these ai*e the lattqp taken pure ; and higher still those which have 
undergone many rectifications ; the strength of which is in proportion to the quantity <of water ex- 
pelled, and of the alcohol retained. A higher place in the scale is i|laimcd by musk, volatile alkali, 
camphor; our trials of which are not yet so complete as to ascertain its force exactly; next comes 
ether, and, last of all, opium.” 

First Frinciples of Medicine^ by A. Billing, M.D. A.M. 4th ed:lt. p. 77, 1841. 
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cases, perhaps, after having undergone a greater or less chemical change. 
Ether, alcohol, and the volatile oils, are rapidly absorbed ; the resinous sub- 
stances more slowly. Those which are very slowly absorbed are frequently 
in part evacuated with the excrements Ijefore suiRcieiit time has elapsed for 
their total absori)tion. Many of them have been recognized in the blood by 
their odour {e. g, turpentine, alcohol, camphor, the odorous principle of musk, 
and assafoetidafc and Dippers oil, see aniCy p. 101). These, therefore, have 
been absorbed unaltered. A very large number of them has been recognized 
in the secretions by their unaltered odour (see ante^ pp. 101 and 102). In 
the urine and breath they have been especially recognized. In some cjises, 
however, the odour has undergone a change ; as in the case of the oil of 
turpentine, which communicates a violet odour to the urine. 

While in the blood they, act as stimulants to the heart and blood-vessels, 
and increase the frequency ^1 fulness of the pulse. They do this probably 
by coming in contact with the surfaces of these parts, the organic nerves of 
which are susceptible of the impression of the stimulating particles. 

In their passage out of the system through the secretory organs, stimulants 
act as to])ical agents, and augment secretion (see ante^ p. 110), Hence we 
find among them some of our most powerful and effective expectorants, 
sudorifics, and diuretics. Exanthematous eruptions are produced by some of 
them (c. g, *copaiva, cubebs, &c.) 

The augmented action of the heart and arteries is attended with quickened 
respiration and an increase of the temperature of the superficial and remote 
parts of the body ; whence the stimulants are frequently termed calefaeienU, 

The brain and spinal cord are stimulated to a more active })erformance of 
their functions by the more copious supply of blood which they receive. In 
some cases functional disorder of these parts is produced. 

In this way, the stimulants, by causing an increased supply of blood to the 
various parts of the body, act physiologically as functional cxalters, or patho- 
logically as exciters of a febrile state. 

Stimulants are used for various purposes, of which the following arc the 
most important ; — 

1. As tdpical stimulants or acrids. The uses of these have been already 
briefly noticed (sec pp. 164 — 166). 

2. As stimulants to the gfistro-iutestinal canal they are frequently employed. 

When administered in dyspeptic cases to promote digestion they are called 
stomachics [stomachica, arofiayiKa) ; and when given to dispel flatulence 
and relieve colicy pain they are termed carminatives [narminativa ; from 
carme?i^ a charm), or physagogues {physagoga; ^vaaywyd, from 
fiatuSy and aywytic, carrying off ). y 

3. As stimulants to the heart and vascular system they.fre employed under 
the name of cordials, {cardiaca ; KapBiaKa, from KapSiafthe heart, also the 
upper orvfice of the stomach), or restoratives {analeptica ; ava\7j7rriKa, 

recovery or restoraiioii), 

4. As stimulants to the brain they are used under the denomination of 
nervines {nervina), to arouse the energies and correct certain disorders of the 
nervous system. When these disorders are of a spasmodic nature the 
remedies often bear tlia name of antispasmodics {antispdtsmodica ) ; and 
when the malady is an hysterical one, they are termed antihysterics [anti- 
hysterica). 
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5. As stimulants to the secreting organs they are frequently used to increase, 
to alter, and, iii some cases, to check secretion. 

Wlien used to increase secretion they are called evacuants {evacuantia ) ; 
and, according as they act on tlie bronchial membrane, the skin, the kidneys, 
the uterus, &c., they bear the name of expectorants {expectorantia^ 
sudorvfics [siidorijica) , diuretics [diuretica), emmenagogues [emmenagoga), 
diuretics {diirretica), &c. (See Class VIII. Eccritica). , 

III asthenic fluxes from the mucous surfaces, stimulants are fre- 
quently used to modify and check secretion. In such cases they appear to 
act as astringents. Tlie efficacy of brandy and spices in diarrhoea, — of cubebs, 
copaiba, and cantharidcs in leucorrhoca and gonorrlicea, — and of the fetid gums 
and balsams in bronchorrhina, — must be familiar to every one. Tlicse difierent 
agents probably act topically, through the circulalion, on the secreting organs ; 
but how is uncertain. In a general way they may be said to operate on the 
principle of counter-irritation (sec ante, pp. 123 — 126). • 

Stimulants are the remedies for asthenic disorders. The general indication 
for their employment is cxliaustion. They are well adapted for certain 
nervous and spasmodic diseases, as hysteria ; in which there is great nervous 
excitement, a feeble circulation, and debility. 

They are contra-indicated in maladies of a sthenic character ; in acute in- 
flammation, ardent fever, hypcrtemia, and plethora. 

The active principles of the stimidaiits are volatile oil, resin, benzoic and 
cinnamic acids, ammonia , phosphorus, and the methgstica. 

The stimidants may be arranged, according to the nature of their active 
])rinciples, in six sub-orders, as follows : — the (Rthereo-oleosa, the resinosa, 
the amnwniacalia ef empyreumatica, the excreta aninialia, phosphorus, 
and the spirituosa et atherea, 

SuB-oiiUER a. yETHEREO-OLEOSA Vegetabilia. — These are vegetable sti- 
mulants which owe their medicinal powers to volatile oil wholly or chiefly. 


Magnolia ce;e. 

Driinys W inter i — Cortnx. 

Guucipkk/e. 

Ciu'damiiic pratensis -—Ilirha. 

Cochlcaria Armomcia— Radix. 

“ officinalis — Herba. 

Sinapis alba — Semma. 

“ nigra — Semina. 

POLYGALEJ!:. 

Polygnia Senega — Radix. 

AlTltANTlACEiK. 

Citrus Aurantium — CoHex fruchis, Fiores, 
Ol&im e Rorihns destiUatmn. 

“ Limonum— fructus, Oletmi h 
fmctd'i exRg^ssim. 

** Bcrgamia — Oh.um ^frucMs destiVaium. 

" vulgaris— fruetds. Oleum h 
Jloiihus destillatum. 

GUTTIFERJi:. 

Caiiella alba — Cortex, 

Rutace^. 

Kuta graveolens— Oleum. 

Barosma creuat^Zb^w?, 

Bosaceje. ^ 

Rosa centifolia — ^floribus destillatum. 


MyitTACEiE. 

Mdaleuca minor — Olmm Cajnputi. 
Caryophyllus aromaticus — Flores nondum ex^ 
jdieati, Oleum. 

Eugenia Pimenta — Fructus, Oleum. 
Umbejxifeile. 

Eociiiculum dulcc — Fructus, Oleum, 

Aiietlium graveolcns — Fructus, Oleum, 
Arcliangelica officinalis — Radix, 

Carum Carui — Fructus, Oleum. 

Coriandrum sativum — Fructus. 

Cumiuum Cyminum — Fructus. 

Daucus Carota — Radix, Fructus. 

Pimpinclla Anisura — Fructus, Oleum. 
Capiiifoliace^. 

Sambucus nigra — Flores. 

VaLEEIANACE/E. I 

Valeriana sylvestris — Radix. 

Composites. 

Inula Helenium — Radix. 

Anthemis nobilis — Flores, Oleum. 

Anacyelus Pyretbrum — Radix. 

Artemisia Absinthium — Ilerba. 

Taiiacetura vffigare — Herba, 

Arnica montana— 
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Labiate. 

Hyssopue officinalis — Herba. 

Lavandula vera — Fiores, Oleum, 

Melissa officinalis — Herba, 

Mentha piperita — Herba, Oleum, 

“ Pulegium — Herba, Oleum. 

“ viridis — Herba, Ole m, 

Mugoraua liortensis — Herba. 

Origanum vulgaife — Oletm ex herhd, 
Rosmarinus offieimilis. — Herba, Oleum. 
Salvia officinalis— 

Myristace^c. 

Myristica officinalis — Hux, Macis, Olea. 
Laurack^e. 

Cinnamomum Cassiji — Cortex, Oleum. 

“ Zeylonicum — (hriej^ Oletm. 

Campliora offici uarnm — Canephor^ 

Lnurus nohilis — Baccee. 

Sassai’ras officinale — Lignum, Oleum. 

Aristolochiacea;:. 

A rislolochia Serpentaria — Radix, 

Asarum Europicum — Folia. 

EUPHORBlACEJi. 

Croton Cascarillaj — Cortex. 


PiPERACEiK. 

PijMjr nigrum— 

“ lougum — Fructns. 

** Cubeba — Fructus, Oleum. 
IJUTlCACEAfi. 

Ilumulus Lnpulus — Slrobili, Oleum. 
Dorsteuia Contrayerva — Radix. 
CONIKERAS. 

J uniperus Sabina — Caeumina. 

“ communis — Fructus, Oleum. 

Pinus ; plurimse species — Oleum. 
Orciiidace^e. 

Vanilla aromaiica — Fruclue. 
ZlNGlBF.llACEA?. 

Zingiber officinale — Rhizoma. 

Klctf aria Cardamomum— Semina. 
Curcuma longa — Rhizoma. 

“ Zedoaria — Rhizoma, 

TttlJ>ACE/K. 

Crocus salivus — Stigmata. 

InmACEA:. 

Allium sativum — Bulbus. 

“ Cepa — Bulbas. 

Acorace/E. 

Acorns Calamus — Rhizonui, Oleum. 


Considered with reference to their chemical composition the volatile oils 
are of two kinds^ — the sulphurated and the non-sulphurated. 

a. Sulphurated volatile oik. — Of these the most important and best known 
are the oils obtained from alliaceous and cruciferous plants, and whose hypo- 
thetical radical is allple (A11=C® 11^). 

These oils may be termed the allf/le oik, to disthiguish them from other 
sulphurated oils. They are obtained by distillation with water from the 
respective plants : they are heavier than water, have a very pungent fetid 
smell, and an acrid burning taste, and, wlicii applied to the skin, cause redness 
and vesication. Their vapours cause a copious flow of tears. 

The allyle oils are^f two kinds : some consist of sulphui*etof allyle^ (AllS), 
others of sul})hocyanide of allyle (All Cy S). The former are obtained from 
Liliaceac, the latter from Cruciferm. 


OmciNAi. Allyle Oils. 


From Liliacea. 
(Alls.) 

Oil of Allium sativum. 
“ Cepa. 

** Porrum. 


From CrudfercB? 

(All Cy S.) 

Oil of Sinapis nigra.® 

“ Cochlearia Armoracia. 

officinalis. 


Tlie oils (All Cy S) obtained from Cruciferae by distillation with water do 
not ^^gfeready termed in the vegetables from which they are procured, but 

* AssafcBtida itontains two volatile oils, one of which appears to he sulphuret of allyle. 

2 The volatile wls of a considerable number of cruciferous plants, besides those mentioned in tho 
text, are sulphocyipides of allyle (see Wertheim, Chemical Gazette, vol. iii. pp, 177, 1B6, and 495 j 
Will, Ch. Gaz. vol. iii. 253 ^nd 277 ; Hess, Ch. Gaz. vol. iv. p. 252 ). — ^damine praiensis 
probably contains sulpbocyanide of allyle. 

® White mustard, alba, does not yield the ^ame oil as black mustard. 
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are produced by the mutual action of substances existing in the plants, aided 
by water. 

The oil of hops {Humulus Liqmlus) contains sulphur; but it probably 
does not belong to the allyle series. 

ft. Non-sulphurated tmlatile oils. — These are of two kinds, — oxygenated 
and non-oxygenated. 

Non^oxygenated oils are compounds of carbon and hydrogen, and their 
empirical formula is IP. The following oils belong to this section : — 


Volatile oih of Conifem. 
Oil of turpentine. 

Oil of juniper. 

Oil of savinc. 

Volatile oil of Zhiffiberacea. 
Oil of cardamoms. 


Volatile oils of Anmntiacece. 
Oil of lemons. 

Oil of eedro. 

Oil of cedrat. 

Oil of neroli (orange 
flower). 

Oil of oranges (both 
bitter and sweet). 


Volatile oils of Plperareof. 
Oil of pepper. 

Oil of cubebs. 

Volatile oils of Myrtacefe, 
Light oil of cloves. 
Light oil of allspice (?). 


If they be distilled witli quicklime in vacuo, or in an atmosphere of 
carbonic acid, the product is absolutely inodorous : and it is impossible in this 
state to discriminate oil of lemons from oil of turpentine or of juniper ; but, 
when exposed to the air, they quickly become odorous, while they absorb 
oxygen, becoming viscid and resinous. It would appear, iherefore, as if the 
odour accompanied the act of oxidation, as is the case witli mt^talUc arseiiic.^^^ 

The oxygenated essential oils are usually mixtures of several oils differing 
in volatility. To this series belong tlie volatile oils of the officinal Iridaccac, 
Euphorbiaccff^, Lauraceae, Myristicacem, Labiatm, Composite, Valerianacefc, 
Umbelliferac, Myrtacea? (the oils heavier than water), and Rosacero. 

‘ Ihe non-sulphurated oils of this sub-order are frequently associated with 
resin : in some cases this appears to be formed by the oxidation of the volatile 
oil. 

Some of the mthereo-olcosa, wdiose non-sulphurated oils have a very agree- 
able and fragrant odour, are emjdoycd as inxfnmes ; and some of them are 
used for this purpose in medicine for the purpose^^ of scenting lotions, 
ointments, &c. (sec ante, pp. 2, 3, and 163). 

Others arc used as condiments or seasoners. At tlie head of these stand 
the sjnees {arornata)^ juoducts of warm climates, distinguished by their 
agreeable, warm flavour, and, in some cases, by considerable pungency or 
acridity. The most important of them are cinnamon, cassia, ginger, turmeric, 
zedoary, nutmegs, mace, pimento, cloves, the peppers, cardamoms, saffron, 
and vanilla. Next to these, but inferior to them in strength and fineness of 
aroma, come theW^/^^ savoury herbs, obtained chiefly from Labiatm and 
Umbelliferfe. TB^ are cultivated in this country, and are used by the cook 
for soups, stews, savoury dishes, stuffing, &c. llic fruits of some of the 
Umbelhferfle are used under the name of seeds by coiifectionlSrs for flavouring 
cakes, &c. Several of the spices, and some of the herbs and umbelliioi^i^ii; 
fruits, are used by the distiller for flavouring liqueurs. 

The alliaceous and cruciferous plants from which the allyle oils are obtained 
are used dietejically as salads {acetaria), pot-herbs [olera), and condiments. 

— ! L 

* Turner*8 Mements of Chemistryt edited by Baron Liebig and Dr. Gregory, 8tb edit, part ii. 
p. 1130. • 
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They constitute the officinal volatile jiun gent stimuli of Dr. Duncan, They 
are esteemed antiscorbutic. 

Considered therapeutically, the jethereb-oleosa are used for several purposes, 
of which the most important are the following : — 

1. To communicate an agreeable flavour or smell to medicinal compounds 
(see ante^ pp. 2 and 3), and for the purpose of fumigation (sec ante^ p. 103). 

2. As topical stimulants or acrids (see ante, p. 164, et segf,) 

3. As gfistro-mtestinal stimulants they are employed under the denomina- 
tion of stomachics, carminatives, antispasmodics, and cordials. The spices 
and the mthereo-oleosa obtained from Labiata^, Umbelliferm, and Compositse, 
are frequently used for these piirposes. In enfeebled or relaxed habits they 
are emi)]oyed to assist digestion. In flatulency and spasm of the alimentary 
canal, especially the flatulent ^colic of children, they are administered as Car- 
minatives and antispasmodics.' They are also used to allay colicky pains, to 
correct the griping qualities of some cathaiiics, and to check purging in mild 
forms of diarrhoea. For the latter ])urpose nutmegs arc especially serviceable 
on account of their narcotic properties. 

On account of their acrid and heating properties, spices are objectionable 
in inflammatory conditions of the alimenhiry cajial, and in febrile states of 
system. 

4. As stimulants to the ccrebro-spinjil system, camphor, valerian, rue, 
arnica, serpentary, &c., are frequently used ; sometimes, under the denomination 
of nervines and antispasmodics, in nervous, hyj)ochondriacal, and hysterical 
complaints, and in some of the spasmodic and convulsive affections of weakly 
subjects; sometimes to relieve nervous exhaustion in the latter stages of 
continued fever. 

5. As stimulants to the urino-genital apparatus the coniferous acthereo- 
oleosa, as well as rue, bucliu, &c., are used as diuretics and emmenagogues, 
and to modify the condition of the mucous membrane of the bladder (see 
Class VIII. Eccritica), 

6. As sudorifics (see Class VIII. Eccritica), 

SuB-ORDEii /3. Resinosa. llesinous Sllnrula?its, These are vegetable 
stimulants wdiich owe the whole or part of their activity to resin. The fol- 
lowing are the most important of them : — 

ZlGOPHyLLACEv^:. 

Guaiacum officinale — Lignkm, Cortex^ Uesina. 

Terebinth acea:. 

Pistacia Lentiscus — Mesina. 

” Terebinth us — Terehinthina chia. 

Boswellia thurifera — Gummuresina, 

Balsamodcndron Myrrha — Gummi-resina. 

Idea ideariba — Besina Memi. 

Canarium commune — Beshta Memi (?). 

Leguminosjb. 

Copaij||»</>pluriina5 S])edes — Bxsina liquida. 

‘^SiyfSpennum peruiferum — Balsamum, 

“ . toluiferum — Bakamum, 

UMBELLIPEEiB. 

Ferula Assafoetida — Gummi-resim, 

“ (P) ** Gummi-resim (sa^/ape^ 

numj* e 

Dorema Ammoniaemn — Gummuresina. 

' Opoponax chironium — Gummi-resina. 

Galbanum officinale — GumtAl-resina. 


Composite:. 

Anacydus Pyrethrum — Badix. 

STYRACEyE. 

Styrax Benzoin — Balsamum. 

“ offiduale — Balsamum. 

Solan ACEij:. a 

Capsicum annuum — Brjxtus. 

Thymelacea:. / 

Daphne Mezereum— cortex, 
CONIFER/E. 

Pinus palustris 

“ tfcda f — Terehinthina vulgaris, 

“ Pinaster t Besina imlgaris. 

“ sylvestris J 

Abies excclsa — Abietis resina, Fix AbieUna, 
“ balsamea — Balsamum Canadense. 
picea — Terehinthina Argentoratensis, 
Larix Terehinthina Veneta, 

LlItlACEiE. 

Xanthorrcea hastile— 
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Considered with respect to their chemical nature, the resinosa may be 
arranged in four grou|)s, as follows : — 

1. Ilemioff or liesius properly so called. These consist essentially of resin 
only. Such are guaiacum, mastic, elemi, and common resin, usually de- 
nominated rosin. To this group, also, belong the active principles of mezereon 
and capsicum. 

2. Oleo-resimp, or Olco-resins. — These are semi-liquid or glutinous juices 
composed of volatile oil and resin. They are sometimes eddied balsams. 
Such are the various kinds of turpentines (including Canada balsam) and 
copaiba, 

3. liesinm honzoiem vel cinnandc<z , — Resins which contain or yield 
benzoic or cinnamic acid. To these the term balsam has, by some, been ex- 
clusively applied. To this group belong the balsams of peru and tolu, benzoin, 
storax, and the resin of Xaiithorroea hastile. 

4. Gwmni-resiiioi. — Gum-resins, These consist of gum and resin, usually 
v ith traces of volatile oil. The gum-resins obtained from the family Umbel- 
lifenc, — viz. assafeetida, galbanum, sagapenum, ammoniacum, and opopoiiax, — 
contain a sulphurated volatile oil (sulphuret of allyle?), and are commonly 
distinguislied as tlic fetid gum-resins {gnmmi-resiffa: foeiidcB ; gummi- 
ferulnceoi). The other gum-resins, which may be distinguished as smple 
gum-resinsj are rnyrrli and olibaiium. 

The resinosa arc all local irritants ; the oleo-resinse being the most powerful. 
When applied to the skin they occasion redness, and, in some cases, inflam- 
mation, When swallowed, they occasion more or irritation of the alimen- 
tary canal, according to the nature of the agent arifl the dose in which it is 
taken; the symptoms being epigastric heat, loss of appetite, nausea, and even 
vomiting ; and, sometimes, when the quantity swallowed is large, griping or 
purging. 

They become absorbed, at least partially, if not wholly. Several of them 
have been detected in the blood by their odour. In various secretions also 
they liave been rexognized (see a7)te, pp. 101, 102, 110). 

After tlieir absorption they operate as stimulants on the gciieral system ; 
quickening tlie pulse, increasing the heat of the skin, and producing a kind 
of febrile condition. They exercise a stimulant influence over the secreting 
organs ; especially tlie kidneys, the mucous surfaces, and the skin. The effect 
of the ohio-resins on the urinary organs is manifested by uneasiness in the 
region of the kidneys, increased desire of passing the urine, heat in the 
urethra, and sometimes strangury and bloody urine. Under the influence even 
of small doses the urine acquires a remarkable odour ; which, when any of 
the turpentines been taken, is that of violets. The mucous membranes 
generally are stimulKted, and, in fluxes, the secretions are frequently diminished. 
By repeated use they sometimes cause a cutaneous eruption. 

The central organs of the nervous system are affected by se;eral of them. 
Thus oil of turpentine in large doses disorders the cerebral functions. Thf 
fetid gums afiect the reflex-spinal functions and act as antispasmodics (see 
ante, pp. 207 and 208). 

The following are some of the more important uses of the resinous stimu- 
lants : — 

1. Some are employed as local irritants or acrids (see pp. 164 — 166), 

2. The oleo-yesins and olibaimm ale principally employed in medicine to 
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relieve fluxes, especially of the urino-genital mucous membrane. Thus they 
are employed, and with great benefit, in gonorrhoea, leucorrhoea, gleet, and 
chronic catarrh of the bladder. In chronic pulmonary catarrhs they are 
sometimes advantageously employed ; but not unfrequently prove injurious, 
as Dr. EothergilD has shown, 

llie balsams (benzoic and cinnamic resins) are also used as stimulants to 
the mucous m/mibrane lining the air passages. MM. Trousseau and Pidpux^ 
assert, from their own experience, that ^Hhere are few substances in the 
materia medica so powerful in combating chronic pulmonary catarrhs and old 
laryngeal inflammations as the balsams.^'" In chronic inflammation of the 
larynx, whether accompanied or not by ulceration, balsamic fumigations are 
more serviceable than the internal exhibition of the balsams. The air of the 
patients chamber may be impregnated with balsamic vapours by placing a 
little benzoin or tolu on some live coals, and allowing the vapour to escape 
into the room ; or the patient may inhale the vaj)our of boiling water to which 
a drachm or two of the balsams have been added. 

3. The fetid gum-resins have been principally, and most successfully, em- 
ployed in hysteria, flatulent colic, and spasmodic asthma. Their antispasmodic 
influence has been before alluded to (see pp. 207 — 208). 

Myrrh does not possess the antispasmodic power of the fetid gums, but 
approaches nearer to the tonics. 

4. Several of the resinosa are used as eramenagogues, diuretics, and sudo- 
rifics (see Class VIII. Eccritica), 

5. Oil of turpentine been used in neuralgia, against tape-worm, in 
puerperal peritonitis, and It other cases to be mentioned hereafter. 

6. The liquid balsams (of styrax and peru) are sometimes applied to chronic 
indolent ulcers to allay pain, to improve the quality of the secreted matter 
{detergents)^ and to promote cicatrization {epulotics or cieatrisantia). 

SuB-ORDEU y, Ammoniacalia et Empyreumatica. — Tliis sub-order con- 
tains ammoniacal stimulants (ammonia and its carbonates) and the empyreu- 
matic oils and resins. 

The following are the more important substances of this sub-order : — 

EM?yREUMA.TICA.. 
a. Olea atherea. 

Oleum animale ajtliereum seu Dippelii. 
Oleum cornu cervi rectificatum. 

Oleum succini rectificatum. 

Creasoton. 

Oleum petrcc (petroleum rectificatum). 
i8. Oleo-rcslmc. 

Pix b’quida — Aqf% pirn, 
y. IXeshuje. 

Pix nigra. 

^ Ammoniacalia. et Empyreumatica. 

Liquor ammonise carbonatis empyrcumaticus (v. spiritus cornu cervi). 

Both am m oniacalia and empyreumatica are obtained by the dry distillation of 
substances of an organic origin. In some cases (as in the distiUation of bones, 
hartshorn, and coal) both classes of compounds axe simultaneously devek^)ed, 

-A ... ’ 

^ Medical Observafims and Inquiries, vol. iv. p. 231. 

* Trail^ de Therapeulique, t. if p* 467. 


Ammoniacalia, 

Ammonia, 

Liquor ammonifc. 
Ammonia* carbonas. 
Ammoniae sesqnicarbonas. 
Ammonia) bicurbonas. 
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For this reason, as well as that the two classes agree in some respects in their 
mi^idnal properties, and are often associated for medicinal use (ex, spiritus 
oornu € 0 rvii and tinctura ammonia composit^y Ph. Lond.), I have thought 
it expedient to group them together. 

The general chemical nature of the substances of this sub-order is shewn 
in the tebl^ The chemical properties of the individual agents will be noticed 
hereafter. 

The ammoniacalia and empyreumatica are powerful local irritants, several 
of them {e. g: ammonia and creosote) acting chemically (see ante, pp. 94, 
176, and 177). 

When swallowed, some of them undergo chemical change before their 
absorption; as ammonia (see ante, pp. 89 and 177), and creosote. The 
latter probably combines with albumen. 

It can scarcely be doubted that all the agents of this sub-order become 
absorbed. DippeFs oil has been detected in the blood and in the breath (see 
ante, pp. 101 — 102). 

The stimulants of this sub-order powerfully influencje the functions of the 
nervous ^system, w^ose energy and activity they exalt. According to Vogt,^ 
the more volatile the remedy, the more it increases the activity of the ner- 
vous functions, and the more fixed the more it raises their energy. Thus, 
'According to the same writer, the preparations of ammonia raise the activity 
more than the energy of these functions ; the empyreuraatic oils somewhat less. 

In some disordered conditions of the retlex-spinal functions, they allay 
spasmodic action (see ante, pp. 207 — 8). In poisonous doses, they rapidly 
destroy life ; acting in the twofold capacity of irritants to the stomach and 
bowels, and poisons to the nervous system. In moderate doses, they act as 
stimulants to the mucous surfaces, the skin, and other secreting organs. 

The effects of the substances composing this sub-order are very quickly 
produced, and soon disappear. Consequently, these remedies are adapted to 
urgent and acute cases, when the danger is imminent, and an immediate effect 
desired : for the same reason they require to be frequently repeated, in order 
to keep up their effects. From their exciting operation, they are indicated in 
cases of debility and sinking of the vital powers, and in spasmodic diseases. 

The following are some of the cases for which they are employed : — 

1. As topical stimulants or acrids. 

2. As topical applications in skin diseases ; such as porrigo, lupus, &c. 

3. As stimulants to the heart, blood-vessels, and nervous system, in syncope, 
in exhaustion from low fevers, or other causes, in collapse, as of cholera, &c. 

4. As antispasmodics in hysteria, epilepsy, and angina pectoris. 

5. As a!hthelmir4ics, especially for tmnia. 

6. Some of theA have been used to allay vomiting, to check the excretion 
of sugar in diabetes,\nd to relieve obstinate chronic rheumatism. 

SuB-OEDBE Exceeta animalia.— Animal excretions usec\^as stimulants. 

Rodentia. Ruminantia. 

Castor Fiber — Castoreum, Mosebus moschiferus — Mosekus, 

These substances are reputed stimulants and antispasmodics. After the 
internal use of musk, the odour of this substance has been detected in the 


^ ZeAr6jM der i. S. 1^6, 2te Aufl. Giessen, 1828. 

VOL. I. -W ■ Q ’ 
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blood niid in the cutuneous transpiration (see ante, pp. 101 and 102). The 
odorous emanations of musk produce, in some sensitive constitutions, (see 
p. 8) headache and even fainting. Both musk and castoreum are emplpyed 
in spasmodic affections. Musk is also used in low fevers and retroc^edent 
gout; castoreum in nervous complaints and tis a stimulant to the uterus. 

SuB-OEDEK f. PnospHOKTJs.^ — Phosphorus requires to be placed in a sepa- 
rate sub-ordci;of stimulants, on account of the peculiarity both of its chemical 
properties and physiological effects. 

When s\v{iJ]o\red it operates as an irritant and caustic (see p. 93). It 
becomes absorbed and communicates an alliaceous odour to tlie breath. 
After its absorption it acts asastimulanttothenervous, vascular, and secreting 
organs. It excites the mental faculties and the sexual feelings, raises the 
temperature of tlic skin, incrciises the frecpiency of the pulse, and promotes 
the secretions. In large doses it operates as an irritant poison, becomes 
absorbed, and produces convulsions, insensibility, and death. 

The workmen engaged in the manufacture of lucifer matches (especially 
the dippers) are occasionally liable to necrosis of the jaw-bone.^ .Dr, von 
Bibra2 thinks that the deleterious effects are due to hypo-phosphorous acid 
contained in the atmosphere of the manufactory. 

Plios])honis is administered as a stimulant to the nervous centres in con- 
vulsive and old paralytic crises, and in lower fevers ; as an aphrodisiac ; and as a 
cutaneous stimulant in some exanthematous diseases in wliich the eruption 
has receded from llie skin. 

Sub-order 4'. Spirituosa et ^Etherea. Alcoholica, — Ardent spirits, 
wine, beer, and tlie ctliers, are the agents composing this sub-order, which is 
ideiitical with the Mcthystica, a group of the Phrenica, whose effects have 
been already noticed (see ante, p. 200). 

The j)Iiysical and chemical action of some of the agents of this sub-order 
have been before referred to (see ante, p}). 87, 88, 93, 94, 95, and 109), 

They are employed as powerful and diffusible stimulants in failure of the 
vital powers. In delirium from exliausiioii and inanition tliey ai*e invaluable ; 
but in delirium from congestion or inflammation of the brain they are injurious. 

Order 2. Sedais'tta; Sedativa ; Deprtmentia. — By the term sedative 1 
understand an agent whi(?li dii’ccily diminislics the force of the action of the 
heart and other organs by rc])rcssing the nervous influence. 

Sedatives have been coiifouTidcd with both stiraiilaiits and narcotics. ^Ilie effect of a 
sedative should bo distinguished from the exhaustion wliicli results from over-stimula- 
tion : the former is primary and direct ; the latter is secondary and indirect. Several of 
the substances called narcotics act also as sedatives : but all sedatives arc not narcotics ; 
for example, emetic tarlar. Narcotics may be advantageouslW^combined with eitlier 
stimulants or sedatives ; as opium with brandy or ammonia, or /piuni wdth digitalis or 
emetic tartar. But stimulants and sedatives, as brandy and djl^italis, or ammonia and 
emetic tartar, rannot be expected to produce any useful combined effect. 

^THe^ollowing are the substances most frequently employed as sedatives : — 


^ In these cases, Dr. Lethcby {London Medical Gazette, voK iv. N. S. p. 153,) found an unusual 
(jiiantity of phosphoric acid in the urine. 

“ Die KrcmMeiten dee ArJ)eiier in den Phospidrcmidholufahrikeit, ins hesmidere das Lfiiden der 
Kieferknochen durch Phosphordampfe. Vom chanuchpltysiologischen, wedicinischcldrttrgischf^ 
and medicinisvJipoHzeilicJum Staudpunkte. Bearbdlet von Dr. E. E. von Bibra und Dr. L. Geist. 
Erlangen, 1847. (Reviewed in the British and foreign MeJwo-Chmmficcd Ko. II. April 

.1848, p. 440.) 



NeiibOtios Sedativks. 


m 


ORGANIC. 


Ka.kuncui.aoe/*;. 

Aconitum NapeUus — Madia. 
IVPAVKftACE/B. 

Papaver sommfcrum — Opium ^ 
Morphia, 

TEJlNSTRCEMrACE.E. 

Thea Bohea — Folia. 

** viridis — Folia. 

AMYGDALEi*:. 

Aniygdalus communis — Amygdala 
amara. 

Certtsus Luuro-cerasus — Folia, 


UMBELLlFERiE. 

Coniiim maculatom — Folia, Fnictvs. 
SOLANACE/E. 

Hyoscyamus niger — Folia. 

Atropa Belladotma — Folia. 

Nicotiaiia Tabacum — Folm. 

SCBOPHULARIACEyE. 

Digitalis piiiT)urea~<iiPo/m. 
Melanthace.e. 

Colchicum autuumale — Connu.^. 


Acidum hydrocyauicum. 


INOllGANIC. 

Antiiuquii Potassio-Tartras. 

The topical action of most of these agents has been already noticed (see 
pp. 165, 184, 198). 

After the absorption of tliese agents, or their active principles, into the 
blood, they operate as sedatives to the vascular system ; that is, they diminish 
the force of the hearths action, and r(iduce the strength, and sometimes the 
frequency also, of the pulse; but diminution of the frequency of the pulse is 
neither a constant nor a necessary effect of a sedative. 

“ Digitalis and otlier sedatives sometimes make the jmlsc quicker than it was before : 
but every person who has bled a Tew patients must have observed that the pulse becomes 
quicker as the j3atient grows faint. Mero increased frequency of pulse is not, therefore, 
a proof [that digitalis at first produces a stiinulaui effect], as no person \vill call blood- 
letting to syncope a stimulant.”* 

Digitalis frequently causes an intermittent pulse. In excessive doses some 
of the sedatives [e. g, tobacco, aconite, and digitalis) destroy life by causing 
paralytic syncope (see p. 216). 

'file effect of sedatives on the other functions is not uniform. Several 
(e. g. emetic tartar and tobacco) produce excessive nausea, depression, and 
exhaustion. Some (/\ ,< 7 . colchicum and emetic tartar) purge; others {e, g. 
morphia) cause constipation. 

The effects of aconite and liyoscyamus have been already alluded to (see 
ante^ pp. 202, 205). Digitalis acts as a diuretic. 

The maimer in wdiicli some of these agents cause death has been before 
noticed (see ante, p. 214). 

Sedatives are employed to reduce the force of the vascular system in acute 
inflammation and inflammatory fever. For this purpose emetic tartar, or 
sometimes colchicum, is used. Also to tranquillize the action of the heart, 
and to allay the excessive irritability of the nervous system, when not de- 
pendent on aineiniHor extreme debility. For this purpose the narcotic 
sedatives are frequency used. Likewise to control irregularities of tlie cir- 
culation. To allay palpitation, hydrocyanic acid, digitalis, aujij aconite, are 
sometimes used with advantage. Belladonna plaster is frequently eiiipibycd , 
for the same purpose. 

2 . Affecting the alimentary canal . — ^The ganglionics which affect the 
alimentary canal are of three kinds ; — 

a. Some affect the movements of the alimentary cani^. Those which pro- 


* First Ftim^es cf Medidne, by Arch.* Billing, M.D. A.M. p.,Sl» 4th edit. 1841. 
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mote and quicken them are denominated purgatives, and will be noticed 
hereafter (see Class VIII. Eccritica). Others lessen the peristaltic move- 
ments and relieve spasm (see Varalyiicay p. 212). Of these the most 
powerful is opium (see p. 201). 

/3. Some relieve pain in the alimentary canal (see Anmsthetica, p. 203). 
y. Some affect the secretions of the alimentary canal (see Class VIII. 
Eccritica). • 

Class VIT. Cmliaca. Medicines acting on the Digestive Organs, 

Medicines which act on the digestive organs may be termed cwliaca 
{KOiXuiKa; from KoiXta, the belli/). They may be divided into live orders, — 
those affecting the alimentary canal {e^Herica) ; those affecting the salivary 
glands {sialica) those affecting the liver (hepatica ) ; those affecting the 
spleen (splenica ) ; and tliose affecting the pancreas (pancreatied). 

Order 1. Enteiuca (fVrfpa*a; from ivTtpov, the bowels ). — Agents wlucli 
aff'ect the alimentary canal. Most of the agents belonging Id this order either 
^ have been already noticed or will be more conveniently considered hereafter 
under other heads. 

a. The cnterica employed as stomachics and carminatives have been 
before noticed ujidcr the order Sfimnlantia (see ante^ p. 218). 

/3. Tlie euterica which are used to allay thirst (adipsa) liave been already 
considered under the ord(;r Rpanamica (see ante^ p. 170). 

y. The cnterica which are administered to promote the appetite belong fo 
the tunica (’See ante, p. 201)). 

The euterica w hich affect the movements of tlie alimentary canal have 
already been incidentally alluded to (sec ante, p. 213) ; but, as most oftlu^n 
also affect the secretions of the gastro-intcstiiial surface, they will be specially 
noticed hereafter under the class Eccritica. 

£. The euterica which are employed to allay pain of the alimentary canal 
are the anwsthetlca before noticed (see ]). 203). 

<r. The euterica w^hich affect the secretions of the gastro -intestinal mucous 
membrane will be hereafter described (see Class VIII. Eccritica). 

rf. Some cnterica destroy, counteraet, neulralizc, or expel morbific substances 
contained in the alimentary canal. To this divisioii belong the agents called 
antidotes, mvflioyiiA in cases of poisoning (see ante, pj). 154 and 159); 
chemical agents administered to relieve dyspeptic acidity or alkalinity of the 
gastrointestinal fluids (see ante, pj). 174 and 178) ; and anthelmintics, em- 
ployed to expel ijitestinal wonns. Of these the latter require special 

notice here. / 

SuB-oKDER. Antiielmtntiiica (from kvri, af/ainst, dhd eXfxirQ, a worm ) ; 
Helminthai/^ya ; Vermifn(/a vermis, a WDrm, and fago, I expel). 
Antkellftiniics are agents wdiich cause the destruction or expulsion of intestinal 
wDrrns. There are five entozoa inhabiting the human intestinal canal, and 
to which the name of intestinal worms is given. Of these, three species possess 
an alimentary canal, and are, therefore, called hollow worms or Cwklmintha 
(from Koikor, hollow, a worm), wdiile the other two have no 
true abdominal cavity, and arc in consequence called solid worms or Sierel- 
mintha (from aTiptop soiid, and a worm). 
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CJCELELMINTHA. 

Les intcstiuaux cavitaires {Cuvier). 
Eutozua iicmat^deu {Uudolpfti). 

1 . Tnaocejtfmlm dispar, or Long Thread-Worm. 

Found in the ceecum and large intestine. 

2. Jxearijf Imnhrieoid^s, or I^rge Round-Worm. 

Found in the stnall intestine. 

3. Asruri^^ vmnicHlaris, or Small Thread- 

worm. Found ill the rectum. 


STF.KKLMIN'rUA, 

Les intestinaux parcnchymatcux (Cumer), 

1. Tanm Solium, or 4Uomrnon Tape -Worm. 

Found in the small intestine of the Eng- 
lish, Butch, and (lermaTis. 

2. Bothrioci^haliis latiis, or Broad Tape- Worm, 

Found in the small iutcstinc of the Swiss 
and Russians. 


Ill English medical practice three only of these come under our notice for 
(reatment ; for it does not appear tliat tlie long thread-worm excites any 
morbid symptoms, and the broad tape-worm does not inhabit the bowels of 
oiir countrymen. 

A considerable number of substances have been considered to possess 
anthelmintic properties. The following is a list of the chiet of them 

VEGETABLE. 


Ranitncueace.e. 

Hellehurus niger — Uadtjc. 

II ell ebor us foetid us — Folia. 

G II' 1 'T 1 FER.E. 

llehradundron — — — (?) — Camhogia 
.Mkliaoe.®. [jrcsina. 

.Molia Azedarach — Cortex radicis. 

Hijtace.e. 

Ruta gruvcolcus — Folia, oleum, 
Slmakubace.e. 

Picriena cxcelsa — Lignum. 

Lkc.uminosj’.. 

Andini iiierniis — Cortex {(leojrogfe). 

Mucutiu jiruricns — Legumimm se/tr. 

Fassia; plurinnc species — Senme folia. 
Amyohaleji, 

Pcrsica vulgaris — Folia, 

M VllTACE.E. 

Mi’lalciiea minor — Oleum {Cajupidi). 

Cl'ClilUUTAt'.E/E. 

(lucannis Colocyuthis — Fructu^ pulpa. 
VMnEiaAFER.E. 

Ferula Assafictida — G ummi-resina. 
Valeriaj<ace.e. 

Valeriana sylvestris — liadix. 

^)MP()SiTAi:. [plemn. 

'raiUKietum vulgare — llerba, semina, Jlares, 
Ai ternisia Ahsiuthium — IJerba, oleum. 
Artemisia Santouicum — Cacumbta (semen 
smionicutn). 


Olkace.e. 

Olea Europfca — Oleim. 

SriGElJACEyE. 

Spigelia jM arilamliea — Radix. 
CONV()I.VlJL\OE/E. 

Convolvulus Seammouia — G iunmi-resina. 
Tpomtea Purga — Radix [Jalupce). 

Soeana( E,E. 

hJ ieotiana I'ubacuiu — FoUa. 
CiiENoroniAciLE. 

Cheiiopodiinn aiitlielrnintieum — Fnietiis. 
Laurace.e. 

Cam phora offi ei narr. rn — Camphor a. 
Eupiiorbiace.'E. 

Hicinus communis — Oleum. 

Croton Tiglinm — Oleum, 

JlTCJliANL'ACJOyE. 

Juglans regia — Cortex nucum. 

CONIFER/E. 

J^inHS; plurimm species — Oleum Terebinthmep. 
Junipenis Sabina — Folia, oleum. 

LiEIACE/E, 

AUium sativum — Bulhm. 

Aloe j plurimffi s})ecies — Sneem concretus. 
Mklantiiack.e. 

Asagreea otUcinalis — Semina (Cebadilhi) . 
Filices. 

Nephrodium Filix mas — Rhizoma, oleum. 
khGM. 

Gigartina llelminlhocorton. 


Oleum animale Bippelii. 


Hydrargyrum. 
Hydrargyri bichloridum. 
Hydtargyri chloridum. 
Stannum — Bulvis. 
Fermm— ' lAmatura, 


Acetum. 


ANIMAI.. 

I Oleum Cornu cervi empy>i(j[umat^um. 
MINERAL. 


Ferri sulphas. 

Ferri sesquichloridum. 
Aciduin arseniosuin. 
Antimonii |)otassio-tartras. 
Calx — Agua colds. 


Sodii cliloiidum. 
Fotassa? sulphas. 
Aqua (Irigida). 
Petroleum. 


Those Helminthologists who have failed to^ detect in this animal ^he three valvular papiUse 
characteristic of the genus Ascaris, refer the species to the genus 0:rguris, (see the article Enionoa, 
hy Professor Owen, in the Cgdopadia of Anatomy and Fhysiology)„ 
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Considered with regard to their modus operandiy antlielrnintics are of two 
kinds : — 

1. Some act obnoxiously on intestinal worms — destroying or injuring them. 
These are the anthelmintics properly so called ; the anthelmintic s|)ecific8 ; or 
tlie vermicides of some authors. Some of these agtmts, as |)owdered tin and 
cowhage, operate mechanically (see mte, p. 155) ; others act either chemically 
or dynamically, as oil of turpentine. 

2. Some agents prove anthelmintic in consequence of their operation on 

the bowels: these are the cathartic anthelmintics or vermifuges; such us 
ciilomel, jalap, scammony, and gamboge. * 

Some writers admit another class of anthelmintics, namely agents "which increase the 
tone of the digestive organs, and thereby obviate that condition of the stomach and 
bowels which appears to favour the generation and nourishment of these animals.”* 

ITie best anthelmintic prophylactics are — wholesome food and the use of puigatives, 
il the bowels be costive, and of bitlor or ferruginous touics if debility exist. 

The circumstances wliich fav our or cheek the production of int(>stinal worms are im- 
perfectly understood ; and tlie assimintioii that tlicir formation is referable to a debilitated 
state of the alimentary canal is entirely hjpotljetical. Some persons appear to be con- 
stitutionally disposed to their production. Negroes seem to be more liable to them than 
the white races. 

in the treatment of helminthiasis it is generally advisable to employ both 
cathartics and the anthelmintic specifics. The first aid the expulsion of the 
worms in at lefist two ways ; — mechanically, and by preventing the accumula- 
tion of intestimil mucus. Some cathartics may also act as poisons to the 
worms. 

The following was Bremser^s favourite anthelmintic, and which he states 
that he used for many years with th(3 greatest success against all species of 
intestinal worms : — 

P, Seminum Santonici (vcl serainuni scu flomm Tanaceti) contnsorum Jss. 

Piilveris Valeriana; 3ij. 

Pulveris Jalapa; 5jss, — 5 ij. 

Potassa; Sulphatis jjss. — 5ij. 

Oxymellis SciUsR q.s.utfiatcleciuariuin. 

Two or three teaspoonfuls to be taken daily. 

Anihehnintics are administered both hy the month and by the rectum. 
Wlien the worms are contained in the small intestine (as the large round worm 
and the tape-worm) they should be given by the mouth ; but for worms iu 

the rectum (as the small thread-w^orm) anthelmintic enemata are preferable. 

To introduce at one end of a tube, several yards long, substances which are 
intended to act upon animals that live-^^Ste at its other end, would be a very 
round-about course.^^^ 

Each kind of parasite has been supp^fsedip require itp particular mode of. 
treatment. It may be useful, therefore, to motice successively the - remedies 
wluch have gained the most repute for each’ispecies of worms. 

3 .JTn^atp^ntfor Tlmad- Worm (Ascaris vermicularis) . — ^Astheseanimals 
inhabit the rectum, they are best treated by clysters.^ These may con- 
sist of ice-cold water, vinegar and water, salt and water, infusion of quassia 
with or without common salt in solution, lime water, solution of sulpliate of 

* Eberle, A oft^ Materia Medina^ 2d edit. vol. i. p. 147. 1824. 

- on the Principleg and Fraetiee of Phasic, vol. ii, p, 505. 

^ " Threadworms may Jc scooped out of the rectum with the finger. Old women fish for them 
with a piece# fet meat, or candle, wherewith the entangled worms are drawn ont of the bowel” 
(Watson, op. ‘ / ,, 
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iroii^ solution of scs(iuicliloride of iron (half an ounce of the tincture of ses- 
(juicliloride of iron to half a pint of water), decoction of aloes, assafoetida 
mi)£tnre> castor oil (in gruel or any 6ther simple vehicle), oil of turpentine, or 
infusion of senna. 

The preceding are safe eneinata. Injections of tobacco infusion, and 
solutions of arsenic and corrosive sublimate, have been recoininendcd ; but they 
arc liiglily dangerous and, 1 believe, unnecessary. 

A solution of a table-spoonful of common salt in cold water or in infusion of 
(juassia usually proves a most effective anthelmintic enema. Where this fails 
a i urjientine cJyster may be had rcxioiu’se to. Vox children, one to four draelims, 
for aduits one or two ounc(^s, of this oil may be administered mixed with gruel. 

■ The intolenible itching which thread-worms give risii to is frequently allseed 
by enemata of olive oil. Dr. Watson states tliatit*niny be quieted by ajiplying 
a towel, wetted with cold water, to tlic fundament, wliilc in bed. 

Brisk catliartics should be from time to time administered by the mouth. 

The thread-worm is sometimes found in the cmcinn. In this case it is 
obvious that enemata must fail in removing them. We must then administer 
our remedies by the inoutli. Besides tlie use of cathartic's, bittc?rs (quassia, 
semen santonicurri, tansj^, &c.) and chalybeates (sulphate or tincture of sesqui- 
chloridc of iron), or, wlmre these fail, oil of turpentine may be had recourse to. 

2, Treatment for the Loufj ThrmiTWurm (Tricoctqilial us dispar). — This 
worm is not knowui to produce any morbid symptoms ; and remedies for it, 
therefore, are not likely to be recjiiired. Should its presence in the bow’^els 
uiiec|uivocally ascertained (as by the ])atieid/s voiding some of these entozoa 
by stool) the same treatment may be adojitcd as for the small thread-worm 
wlic^ii seated in the cfccum. 

8. Treatment for the Lon f/ lion nd Wor??i (Ascarislumbricoides). — This 
specie's of parasite is best treated by ac'tivc evacuants, and in the intervals of 
their use by some of the specific anthelmintics. 

A mixture of calomel and jalap forms a good ])urga.iive. Where culomcl 
is objectionable, a mixture, of jalap, scammouy, and gamboge, may be sub- 
slitutc'd; or, in some cases, a mixturci of jalap ami rhubarb. I have frcquciiily 
ibund the compound infusion of senna, with an occasiomil dose of ctdomel, 
veay effectual. 

Bradley * rc'commends tlie use of antimonial or ipecacuanha emetics. When 
t]\e worms arc*, coiilained in the stomach or u])per ]);irt of the small intestines, 
the use of emetics undoubtedly proven very serviceable. 

The specific antliehniiitics wlii<^||itvc been recommended for this sjiecies 
oi' worm are very Jiumc^rous, thouga^cw of them, 1 suspect, are enqJoycd in 
this country at th^present time. Tin powder, cow^hage, ])ink root [SjtU/elia), 
and cabbage tree bSrk {Andira), have been much celebrated. The mode of 
using them will be liereafter noticed. Bitters' (as quassia) and chalybeates 
(sulphate and tincture of sesquicliloride of iron) m'e frequetitly\q,Wjh)ycd, and 
w ith benefit. Oil of turpentine sometimes proves effective, but less frucjueiitly 
so tlran in tape-worm. For adults Bradley recommends bichloride of incrcury 
und arsenious acid. Assafeetida, garlic, camphor, and fetid hellebore, are 
other remedies which have been employed. 

4'. Treatment for Tape- Worm (Taenia Solium anfl Bothriocephalus latus) . 
— For the tape- worm we use a combination of purgatives and vermicides. 

— ? j — 

^ A IVmtise on Wonns^ by T, Bradley, M.D. Lond. 1813. 



i82 PHARMACOLOGICAL REMEDIES.^Medicines. 

most sti^eseW’ for tape- worm is oil of tuipentine. It shoiitd 
be given in full doses : for an adult from six draclima to an ounce and a lialf; 
for a pbild from balf a drachm to two or three drachms. It should be given 
so that it may pass through the bowels rapidly without becoming absorbed; 
and4hus, by coining in contact with the wonn, destroy it. To fulfil these 
objects it should be taken in the morning fasting, and, to ensure its puigativo 
effect, an equal quantity of castor oil should be given, either in conjunction 
with it or within a few hours after it. 

The objections to the use of oil of turpentine are — ^its nauseous flavour, its 
being apt to cause vomiting, and the brain disorder (a kind of intoxication) 
and irritation of the urinary organs which it sometimes excites. I havedtnown 
it to produce bloody urine for several days after its employment. 

Where the oil of turpentine fails, or where, from the disagreeable character 
of its eflects, its use cannot be persevered in, other anthelmintics must be 
resorted to. 

Male fern rhizome (Madame Nouffer^s specific), cevadilla, wliich Schmucher 
considered to be iiifiillible, the bark of the root of the pomegranate, tin filings, 
walnut sliells, petroleum, and Chabert’s emijyreumatic oil, are celebrated 
anthelmintics for this species of intestinal worm. 

Chabert^s empyreumatic oil (oleum empyreumaticum Chaherti) is prepared 
by mixing one part of the empyreumatic oil of hartshorn with three parts of 
oil of turjientine, and submitting the mixlim^ to distillation in a glass retort until 
three-fourths have passed over. The dose of the distilled product is two tca- 
s])oonfuls in water night and morning. This remedy is to be continued until 
four or five, or even six or seven, ounces have been taken ; — a cathartic being 
from time to time exhibited. 

Obber 2. Hepatica (y/irari*cd; from ^ ‘Trap, the live?*). Medicines which 
affect the liver and its appendages, — These agents either have been already 
noticed or will more conveniently be/ considered hereafter. 

a. The liepatica which affect the secretion or excretion of bile will be 
noticed hereafter (see Class VIII. Eccritica), 

fl, Tlie liepatica which relieve pain of the liver, gall-bladder or gall-dncts, 
are the mmsthetica before mentioned (see p. 203). Opium or morpliia is 
the only remedy to be relied on. 

y. The hepaticii employed to relieve spasm of the gall-ducts, tis in. the 
passage of biliary calculi, are the jyaralytica already noticed (see p. 212). 
Opium or morphia is our sheet-anchor. ; ^ 

The hepatica administered Mdth the^idew of modifying the nutrition of 
the liver, and thereby of relieving enlargements and other Organic maladies of 
tbis organ, are the spa?? arnica resolventia which have been before noticed 
(seep. 17&). * . 

•'•^■Orders. Splenica (crTrXffvucd ; from cnXhyj the spleen). Medicines which 
affect the spleen. 

The number of medicinal agents which appear to exercise a specific influence 
over jhe spleen are few in number. The cmef are the chahjheates and quina, 
and ^ these, perhaps, sHould be added iodine, bromine, and mercurials* 

^e influence of these agents over tlie |plecn is inferred cMcfly frpni the 
efibcis which they liaye^ been observed to produce ixrsimple enlargphent of the 
spleen. The beneficial effects of the chalybeates in these cases have been 
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befd^ alluded to (see a»Je^ p. 193). According to Piony * quins diminishes 
the ^iime of the spleen, and in this way cures ague. 

Apcording to Piorry the spleen is enlarged in eveiy ^e, whatever the type (whether 
^ucitSdijtn, tertian, or quartan) j and the au^entation is larger during the paroxysm than 
in the intermission. The salts of quina diminish the volume of the s^een, and cure ague ; 
they are, therefore, febrifuges par eipcelknce. The more soluble they are, the more rapidly 
do they act; and the larger ^hc dose, the more marked are their elfects on the spieen. 
Their action on this organ, however, is over in about half an hour after their use ; and 
their curative power, as febrifuges, is in proportion to their effect on the spleen. M. 
Piorry states that he has been enabled to ascertain these circumstances by means of 
mediate percussion of the spleen before and after the use of quina in agues : ms observa- 
tions, however, have not been confirmed by others. 

The effects of iodine and bromine in enlargement of the spleen have been 
alre^idy alluded to (see ante, p. 182 — 183). With regard to the effect of mer- 
cury on the spleen, Dr. Abercrombie^ observes that it is now generally admitted 
that, in the treatment of enlarged spleen, mercury is uniformly and highly inju- 
rious, producing mortification of the mouth and rapid failure of the strength.^^ 

Tile ftpli en powder and sjileen mixture^ used in Bengal in enlargements 
of the spleen, are combinations of rhubarb, jalap, scammony, and cream of 
tartar, with calumba powder and sulphate of iron, taken three times a day, in 
such doses as to keep up regular but moderate purging. About twenty days 
are stated by Mr. Twining® as the period wliich is generally required for 
reducing by this treatment a very considerable tumefaction of the spleen, if 
the case has been recent. Some persons employ nitric acid with regular 
aloctic purges. 

Ordbk 4. SiALiCA ET Pancreatica, — Mediciiies which affect the salivary 
glands are denominated sialica {aiaXiKa ; from <r/aXov, t/^e m/tm ) ; while 
those which affect the pancreas are termed pancreatica (from TtdyKp^aQ, the 
pancreas). It is probable, however, that medicinal agents which affect tlie 
former also influence the latter organ. ^ 

As these agents are employed only for influencing the secretions of these 
organs, they will be noticed hereafter (see Class VIII. Eccritica). 


Class VIII. Eccritica. Medicines acting on the Excement System. 

Medicines which affect &e functions of the excement system are termed 
eccritica [€Kt:ptTtKd ; bom secretion). 

By their influ^ce over the procesi of secretion, they may affect the quan- 
tity (either incr^\sing or diminishing it), or the quality, or both, of the 
secreted product. ) Accordingly, the eccritica are employed in medicine for 
the tlireefold purpose of augmenting, lessening, or altering the secretions. 

1. Augmenting secretion. 

(Evaouantia.) 

Xn most cases the influence of the eccritica which augment secretion is 
topi(^ } in some cases, perhaps, it may be remote. 

r- ^ - ■ ■ ■■ ■ - , - ■ . , - . 

^ de MSdedne pratipie, t. vi. p, 123. Paris, 1846. 

J Tatkoloifical eaul Jeractiodl- ^searoAe* i» IHieases of ike Stmpsh^ ike ItUesUmU Canal, the 
Liver, and 'otl^ Mseaxee of the jbdtmen, p. 412, 2d edit. Edinb. 1880. 

^ Transtwtions of the Medical and Bhjfsicai Society ofCakutta, voi, iiL p. 351. 
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Thdb? topical inflixenc© is direct in the case of masticatories, errhines, and 
cathartics which are applied immediately to the secreting organ. It is indirect 
in the case of diuretics, expectorants, and sudorifics, whose active principles 
are absoiribed by the ]mis to which they are applied,, and carried by the blood 
to the secreting organs (see ante, p. 110). 

Ih some cases, perhaps, the influence of an evacuant over a secreting organ 
may be remote; that is, may be exercised through the agency of the nerves. 

The evacuating eccritica are used for various purposes, of wliich the follow- 
ing are the most important 

а. To restore the natural secretion of a part when its diminution or stop- 
page results from torpor or deficient vascular activity of tlie secreting or^n. 

/i To augment the natural secretiou of a part, and thereby to diminish tlie 
" quantity of circulating fluid (see untei p. 169). 

y. To augment the natural secretion of a part, and thereby to promote ab- 
sorption — as in dropsy. 

1 To augment the secretion of one part, and thereby to lessen the secretion 
of some other part^ (see anle, pp. 125 — 126.) 

б. To augment the secretion of an organ, and thereby to rclieve local de- 
terminations of blood to remote parts ; as when we administer purgatives to 
relieve determination of blood to the brain (see anle, pp. 121 — 125). 

4*. To promote secretion, and thereby to favour the subsidence of diseases 
whose natural termination is by increjised secretion. 

ri. To produce exhaustion (the secondary effect of evacuants), and thereby 
to act as antiphlogistics. 

Ordee 1. Eriihina {eppira; from er, in, and plr, the nose ), — Medicines 
which are introduced into the nose, usually for the purpose of producing an 
increased discharge of nasal mucus, are called errhines. When they are em- 
ployed to excite sneezing they are termed st&niiftatories {sternutatoria ; from 
sternuo, I sneeze) or ^armies [ptarmica; TrrapfjiiKa, from malpM, [ sneeze). 

Most foreign matters, especially acrid substances, when applied to the 
membrane lining the nostrils, provoke an increased mucous secretion ; and, 
when snuffed up in the form of powder, usually act as sternutatories. The 
following are the officinal substances used as errhines ; — 

1. VEGETABLE. 

i^osmarinus ofllcinalis — Jlerba. 

Salvia officinalis — llerha. 

Teucrium Chainff^drys — Merha. 

“ Mariun — Reiha, 

AltlSTOLOCIlIiK. i 

Asarum EuropieJ&n — Ilirrha, 
Euphobbiace.ic. 4 

Euphorbia ^ {?)^Mesina, 

Melanthacej:. 

Veratnun album — Comm. 
Graminace.®. 

Saccharum ofliciuarum — Saccharum. 

2. INORGANIC. 

Sodii chloridutti. [ Amiiionii chloridum. | Hydrargyri subsulphas. 

* “ Since all secretions, inasmuch as they extract certain ingredients from the bIo()d, produce a 
change in its composition, no one secretion can be allered in fjuantity or ipiolity without disturbing 
the balance! which exists. betwd^n all in their action on the blood; hence, the increase of one secre- 
tion gives rise to the diminution of another/* (Xfiilier*g Phyaioloyy, by Baly, vol. i. p. 473). 


S01.ANE®, 

Nicotiana Tabacum — 'Polia. 
Lab t AT®. 

Hyssopns officinalis — Herba.^ 
I.<avandula vera— 

Mamibium vulgarc — llerba. 
Melissa officinalis — llerba. 
Mentha Pulegium — llerba. 

** xmidds’^llerba. 
^.MventEL^Ilerba. 
Origanum Mojorana — Herba. 
“ vulgare— 
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Errhines are local irritants : some of them act mecham'cally, others che- 
micafly or dynamically. 

Some medicines, as iodide of potassium, when administered by the mouth, become 
iibsOrbed, and subsequently augment the nasal secretion. Such agents are not usually 
called errliines, because they are not appHed directly to the pituitary membrane. 

ErrhSies cause augmented secretion of nasal mucus, frequently excite 
sneering, and, by long-continued use (as in the case of sniiif), thicken the 
mucous membrane, blunt the sense of smell, and alter the tone of the voice. 

Sneezing is a rcflex-spiiial act (see ante, p. 213). The incident or excitor nerve, by 
which the impression is conveyed to the nervous centre, is the nasal branch of the trifacial. 

By repeated use errliines lose their power of exciting sneezing ; at least this 
is well known to be the case with regard to snulE. 

Dr. Hall* states that actual sneezing may frequently be prevented, after the inspira- 
tion by wliich it is usually preceded has occurred, by forcibly nibbing the end of the nose.” 

Absorption readily takes place from the pituitary membrane. I have 
several times experienced the constitutional effects of tobacco (such as nausea, 
giddiness, depression of the muscular power, and disorder of the mental func- 
tions), from tlie use of the moist snuffs [rap 2 )(^eii), especially Barbary snuff*. 

Considered with regard to their modus operaiidi, errliines may be divided 
into two principal groups : — 

1 . Those wliicli act meclianically, as sugar. 

2. Those whicli act chemically or dynamically as well as mechanically. 
This group includes the aromatic errliines of the natural order Ijabiatm ; the 
acrid errhiiics, such as euphorbium, veratrum, and asarum (the most powerful 
errhines of the order) ; the sedative errhine, tobacco ; aud, lastly, the inorganic 
errliines. 

Errliines have been principally employed to relieve clironic affections of the 
eyes, face, and brain ; for exarajile, chronic ophthalmia, amaurosis, headache, 
&c. They can only lie useful on the principle of counter-irritation (see a^nte, 
p. 123). In syphilitic affections of the nose, and where there is a disposition 
to nasal polypus, the frequent use of eiThines may perhaps be injurious. 

Schwilgue^ ei i umerates the following purposes for ivhich sneezing is excited : — 
to excite respiration when this function is suspended ; to promote the expul- 
sion of foreign bodies accidentally introduced into the air-passages; to occasion 
a general shock at the commencement of dangerous diseases which wt wish at 
once to suppress ; to augment the secretion of nasal mucus and of tears ; to 
favour the excretion of mucus collected in the nasal sinuses ; to exalt the 
action of the encephalon, of the senses, of the uterus, &c, ; and to stoj) a con- 
vulsive or spasmodic state of the respiratory apparatus. We should not, 
however, forget that the concussion occasioned by sneezing is not always free 
from dangerous results, especially in plethoric habits and persons disposed to 
apoplexy or affected with hernia, prolapsus of the ut/crus, &c!" 

0mm 2. Expectou^ntia (from ex, out of, and pectf/s, the breast). — 
Medicines which promote the evacuation of mucus and other secreted matters 
from the bronchia, trachea, and larynx, are called expeeiorantH* 


* On ihe Diseases and Derangmnenis of the Nervous Sustemy p. 99, 1841. 
® Draii4 de Matwre Medicah, t. li. p. 298. 
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cougli are c^cd (heeUca; pr)xi>K^, u eGi^h\ 

oteoi^irwi^k^i ffuideulf^m The substances used as such ate o<m!uoidy 

demiatoiits)^ p. 167), cereW-spiuals (see p. 109), and expectorants. 

The teTO expectorant is usually applied to agents which increase or proti^ 
the sepietion of bronchial mucus. It has also been applied to medicii^s 
which aid the evacuation (expectoration) of the already-secreted bronchia,! 
naucus (f. e. to medicines which excite cough) ; to medicines which alter thp 
quality of the bronchial mucus, and, by rendering it thinner and less viscid, 
assist the patient in bringing it up; and, lastly, to medicines which check 
Very profuse secretion, and thereby enable the patient more easily to expectora,te 
that which is produced. 

The substances usually supposed to promote the secretion of bronchial 
mucus may be divided into two kinds : those which produce their effect by 
direct application to the bronchial membrane, and those which are administered 
by the stomach, and require to be absorbed before they act as expectorants. 

The following list of expectorants is, with few exceptions, that drawn up by 
the late Dr. Duncan.^ 

1. TOPICAL. 


Aj^ied in the form of liquid to the faucet : — 
EmoUieuts and Demnlctaits hi general. 


AjqiUed in the form of gat or vapour to the mucous membrane of the lungs : — 

Nicotiana Tabneum — %lia. Aqua. Acidiim siilphurosum. 

Datura Stramonium — Ilerba, Alcohol. Ammonia. 

Myrrha. JEtberea. Ammoniee carbouas. 

Kx liquida. Acidum benzoicum. Chloriuium. 

Olea volatilia. ** aceticum. lodininm. 


2. GENERAL. 

Tahen into the stomach and acting through the circulation : — 
VEGETABIJB. 


POLYGAIACEJE. 

Polygda Senega — Radix, 
TisfeEBiiCrHACEA-:. 

Balsamodendron Myrrha — OummUresina. 
IjiaUMINO&fi. 

Copaifera ; plurimse species — Oleo-resina. 
Myrospetmum peruiferum — Balsanum. 

. Galb^ officinale — Gummuresina, 

i’erula Assa^oetida— 


Ferula — — (?) — Gummi-resina {fagapenum) 
Dorema Ammouiacum — Gummi-resina, 
CiNCHONACEiE. 

Cephaelis Ipecacuanha— 

Styeage^. 

Styrax Benzoin — Balsamum 
“ officinale — Balsamum, 

Liliaceae. 

Squilla maritima — Bulbus, 

Allium sativum— 


INORGANIC. 

Antimonii potassio-tartras. 

Of all the classes of the Materia Medica none are more uncertain in their 
pperation 1l!5iJ/5>xpectorants. .Most of the agents employed as such act 
relatively; that is, they obviate the caases which interftare with healthy 
sec^op. Many of them are substances which modify the vital activity of 
the a«riaQ membrmie by an alterative influence, and in this way relieve 
bronchial aflections. mcpectoration being by no means an essentia! of tiieir 
operation. *■ 

^ Supplement to the Edinburgh New Dispensatory, Edinburgh, 1829. 
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The topical expectorants are of two kiiids, — some are emollients and de- 
mulcents, others arc local stimulants. To the former bdong not merely the 
liquids applied to the fauces, but also warm aqueous vapour when inhaled, 
and in that way applied to the bronchial membrane. 

Trtie general expectorants are also of two kinds— some being stimulating, 
others nauseating and relaxing. Probably all the stimulating ekpectorants act 
topically, after aosorption, on the bronchial membrane witlx wliich they are 
brought into contact by means of the blood. Some of them, as garlic and 
assafcBtida, have been detected by their odour in the breath, (see p. 102). 
Emetina (and, consequently, ipecacuanha) and emetic tartar have, according 
to Magcndie^ and Orfila,^ a specific influence over the lungs, which organs, 
in animals killed by these substances, are said to present traces of inflammation 
and congestion. 

Expectorants, unlike several other orders of evacuanls, are exclusively 
employed in maladies of the secreting organ on which they operate. The 
emollient and nauseating (emetic tartar and ipecacuanha) expectorants are 
adapted for the more acute forms of bronchial irritation and inflammation ; 
tlie stimulating expectorants for the more chronic forms. Senega is a most 
valuable remedy in tlie latter stages of acute inflammation of the lungs and 
bronchial membrane. The fetid gums, especially assafoetida, are more parti- 
cularly adapted for the subacute and clironic forms of bronchitis accompanied 
with spasm of tlie muscular fibres of the bronchi, and which is so commonly 
observed in those whose bronchial tubes and cells are dilated. 

Irritating gases and vapours (as chlftrine, the vapour of acetic or of benzoic 
acid, &c.) when inhaled, produce coughing, as well as an augmentation of secre- 
tion, We provoke coughing,'^ says Schwilgue,^ to favour the expulsion 
of foreign bodies introduced from without into the aerian tube, and especially 
of liquids. We have recourse to it to favour the expectoration of mucus, of 
meinbraniform concretions, and of pus, which have accumulated in the aerian 
passages, whenever the local irritation is not sufficiently great.^^ 

Orders. Emetjca (cjuem'd* from I romi/) ; voviitoria ; anaca- 
ihartica (ai'amflapnicd; from avaKodaipw^ / deantie or purge upwards; 
L e. by vomiting [or by expectoration?]). — Medicinal agents which are used 
for the purpose of promoting vomiting arc called emetics or vomits : when 
they merely excite nausea, they are termed ?/auseants {uauseautia). 

The number of medicinal substances capable of exciting vomiting is very 
great ; but only a few of them are in common use. Their operation is pro- 
moted by repletion of the stomach, especially with lepid liquids; and by 
titillation of tlieVauces, and especially the velum pepdulum palati.^ 

The following is a list of officinal emetics : — 


* Fortnuldire. 

Toxi^logie GSvcrale^ t. i. p. 482, 4ine ed. 1843. 

* Traits MatvSre Medioaf&t tom. ii. p. 296. 

^ Wheri we titillate, by ineaus of a leather or pen, the throat, to excite vomiting, care must be 
taken not to carry the feather so far back as to irritate the posterior part of the pharynx for, in 
that case, we excite an act of deglutition instead of that of vomiting. A fejither, introducW ihtt) 
the throat to excite vomiting, has, by being pushed too far down, been actually swallowed, without 
causing vomiting. (See Medical Observations and Inquiries^ wds. iii. and iv. ; and aim, l)r. 
Marshall Hall, On the Diseases and Deraugements of the Nervous System, p. 81.) 
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: 1. VEGETABLE. 

Sin^is nigeA-—Seimmm pdvis, 

' ' 'CtNC'fifdNACE j:. ‘ " 

Cephaelis Ipecacuanha — JUadia:, 

Cx)ifPosrm 

Authemis nobilis—i'Vpm. 

2. INORGANIC. 

Antimonii potas.sio-tartras. | Zinci sulphas. | Cupri sulphas. 

Usually within twenty or thirty minutes after taking an emetic, a general 
feeling of uneasiness and nausea comes on. The pulse becomes small, feeble, 
and irregular ; the £u;e and lips grow pale ; a distressing sensation of relaxa- 
tion, faintness, and coldness of the whole system is experienced ; the saliva 
flows copiously from the mouth ; the eyes lose their lustre ; and the whole 
countenance appears dejected. These symptoms, which constitute the first 
stage of voiniting, continue for a variable period, and are followed by the 
ejection of the contents of the stomach. 

As soon as actual vomiting commences, the general phenomena arc altered : 
the pulse becomes frequent and full, the temj^erature of the body increases, 
and a sweat breaks out on the face and other parts. Daring the act of 
vomiting, in consequence of the pressure made on the abdominal aorta, and 
the interruption to the circulation tlirough the lungs, from the impeded respira- 
tion, the blood returns with difficulty from the head, the face swells and be- 
comes coloured, the conjunctiva is turgid and red, the jugular veins are. 
gorged, and tears burst from the eyes. The violent straining is often attended 
with pain in the head and eyes, and viith the involuntary expulsion of the 
urine and faeces. The matters vomited vary according to circumstances : they 
may consist of the alimentary substances, bile, &c. contained in the stomach 
and duodenum previous to the exhibition of the emetic ; of the fluid^^ collected 
by the action of the emetic ; and, lastly, of the emetic itself. Sometimes 
striae of blood are observed, which usually come from the pharynx. The 
number of vomitings, and the ease with which they are effected, are liable to 
considerable variation, arising from the state of the digestive organs, the tem- 
perament of the patient, the state of the cerebral functions, &c. 

When the vomiting has entirely ceased, the ])atient feels languid, oppressed, 
and drowsy, and the pulse becomes weak and slow : the exhaustion is some- 
times so great as to be attended with fatal consequences. A case of this kind 
is alluded to by Dr. Paris, ^ in which an emetic was impi^pdently given to a 
patient in the last stage of phthisis,^ wnth the intention of dislodging the pus 
with which the lungs were embarrassed ; syncope was produ ced, from which 
the patient never recovered. Among otlier occasional ill consequences of 
vomiting may be mentioned comatose affections, uterine or pulmonary hemor- 
rhages, hernia, abortion, suffocation, prolapsus of the uterus, rupture of the 
abdominal &c. These effects are produced by the violent muscular 

exertions which attend the act of vomiting. They suggest cautions as to the 
use of emetics, ^hus, in apoplexy, and some other cerebral affections, or 


SOLANAOEiB. 

Nicotiaua Tabaciim — Fo/ia, 
Al«S'rOLOCHUCE.E. 

Asarrnu Ruropffium— 
LIUACE;®. 

Squilla maritima— 


^ P/mmaco/o^y 9th ed. p. 204, 1843. 

* Cousumptive persons ought not to be purged by a vomit.” (Hippocrates, Jpkorwnsy 
Sect. 4, Aph. viii.) 







when a tendeiKy thereto exists ; in pregnancjr, especially when miscarriage is 
threatened; in prolapsus uteri, hernia, aneurism, &c. the danger to be appre- 
hended from emetics is obvious. The concussion which they excite sometimes 
dislodges gall-stones. 

The intensity and duration of the different stages of vomiting have no 
necessary relation to each other. Thus the sulphates of zinc and copper 
excite speedy vomiting, with but little nausea ; while tobacco^ and tartarized 
antimony, on the other hand, produce great nausea and depression of system. 
Hence, wheii tlie deprtissing effects of emetics are required, as in inflammatory 
and other diseases, we employ the last-mentioned emetic. 

Vomiting is a reflex spinal act. In vomiting excited through the fauces, it is the 
IrifacKil which is the nerve of transmission; in vomiting induced oy an emetic, by a renal 
calculus, or a gall-stone, it is the. pnernnop^ric and m the vomiting of early pregnancy 
or dysmenon'lima, it is a spinal nerve which is the incident excitor nerve. All these nen^s 
convey the excitement ultimately to the medulla oblongata. This combines the action of 
the nerves whicli rt'gulatc tlic apcrtiu'c of the cardia, the closure of the larynx, and the 

acts of expiration.” 2 

The author just quoted givers the following sliort. summary of tl)c mechanism of vomit- 
ing : — “ During the act of vomiting, — 1, the lafynx is closed ; 2, the cai’dia is opened ; 
and 3, all llio. muscles of expiration arc called into action ; but 4, actual expiration being 
]n*eventcd by the closure of the larynx, the force of the effort is expended upou the 
stomach, the cardia being open, and vomiting is effected ” 

The irritation produced by the exhibition of emetics gives rise to an increased 
secretion from tlie mucous follicles of the stomach and duodenum ; as is shewn 
by the thic^k, filamentous, and viscid matters frequently ejected. We infer, 
also, that the action of the exlialants must be increased, inasmuch as persons 
who have taken only a few spoonfuls of emetic liquids sometimes bring up a 
very considerable quantity of fluid. Darwin mentions a man who vomited 
six pints of liquid, although he had only swallowed one. Bile is frequently 
thrown up, eitlier alone or mixed with other fluids ; but we must not infer 
from tin’s tliat it had existed in the stomach previous to the ('xliibition of the 
emetic, for bile is not ordinarily rejected in the first efibrts, but only in the 
subsequent vomitings ; and the quantity increases in proportion to the length 
of time the vomiting continues. Emetics promote the secretion of bile, and 
probably of the pancreatic juice also. We presume that they likewise augment 
absorptioji during tlie stage of nausea, previously to the act of vomiting, and 
when the force of the •circulation is reduced. 

Of the substances employed as emetics, some (as mustard) appear to act 
merely as local irritants to the stomach, for they cause vomiting only when 
they have been si^llowcd. Others (as emetic tartar), however, may be 
termed specific (wielics, since they induce vomiting, not only when they are 
introduced into tlie stomach, but ^so when injected into the veins. 

Docs cinctic tartar, when introduced into the stomach, occasion vomiting by its direct 
topical action on this viscus, or is absorption necessary to its emetic effect ? It is probable 
that it may act in both 'ways. Large doses may occasion vomiting by the gastric irritation 
they excite ; but absorption appears to be necessary to the specinc erne inflects. 

When emetic tartar nas entered tlie cirenktion (either by absorption or injection into 

^ According to Muller {fhymlogy, by Baly, vol. i. p. 509), it is certainly jirobable that both the 
pneumogastric and splanchnic nerves act simultaneously in transmitting the irritation when emetic 
agents act on the stomach and intestines. , 

“ Dr, M. Hall, On the BiMuses and Detang emenU of the Nervoua System y p. 104, Lond. 1841. 
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the blood-vessels), does it occasion vonaiti]^ by acting upon the organs from which the 
nervous energy for the movements of vomiting are derived, or upon tlie organs of motion 
thei^elves Muller* thinks that this is still a matter of doubt 

l^metics are employed for several purposes, of which the following are tlic 
most important^: — 

1 . To evacuate the stomach. They are resorted to for the purpose of ex- 
pelling poisons (see ante, p. 159), undigested foods (crudities), or other foul 
matters (saburrse). 

When the object is merely to empty the stomach of its contents, those emetics sliould 
be selected which occasion the least nausea and distress. ]<\)r women and eliildreu, 
ipecacuanha is the mildest and safest emetic. For cases of jioisoning, the sulpliates of 
z;inc and coppel are preferred to emetic tart.ar : they operate speedily and etfcctaally, but 
with less nausea than the hist-mentioned salt. Ot her means of exciting vomiting in cases 
of poisoning have already been, pointed out (sec anky p. 159). 

2. To expel foreign bodies lodged in the throat or oesophagus. In cases 
of choking from the impaction of meat in the throat, the foreign body lias 
been dislodged by provoking vomiting by means of a solution of emetic tarl ar 
injected into the veins (see ante, p. 132). 

8. To excite nausea, and thereby to depress the vascular and muscular 
systems. For the fulfilment of this object emetic tartar is usually employed 
in strong subjects ; but in females and children ipecacuanlia is frequently sub- 
stituted. Nauseants are used to reduce vascular action in some active hemor- 
rhages, in inflammatory fever, and in acute inflammation of the lungs, ^jbesticles, 
mamime, air-tubes, cellular membrane, skin, and joints : but in inflitotaitioii 
of the alimentaiy canal they are unsafe. They are employed to depress the 
tone of the muscular system in dislocations of the larger joints, and thereby to 
assist reduction by overcoming the force of the opposing muscles. In various 
spasmodic affections, as spasmodic asthma, hooping cough, &c., the efficacy of 
nauseating emetics is referable to their depressing influence over the muscular 
fibre. 

Emetics have been recommended to promote the jiassage of gall-stones, 
which they are said to do ])artly by rdaxing the muscular fibres of tlie gall- 
ducts, partly by the concussion which they cflect. But in acute cases they 
are usually unnecessary, as violent vomiting and great depression generally 
attend the passage of a biliary calculus. 

4. To ]>romote secretion and excretion. In hepatic derangements, especially 
those depi ndent on a torpid condition of the portal vessels, and in some cases 
of dyspepsia, emetics prove highly serviceable ; — probably by promoting the 
secretion and excretion of bile, pancreatic juice, and gastric mucus. In in- 
flammatory affections of the bronchial tubes, of the larynx, ^nd throat, emetics 
are often found uscfid : and they are so, probably, in part at least, by their 
augmenting secretion from the affected jiarts, and thereby promoting the 
resolution of the disease. The operation of an emetic is frequently succeeded 
by a soft, damp state of skin, — a condition highly favourable to tlie 

subsidence of very slight febrile disorders. 


* Fhjsiologyy by Baly, vol. i. p. 510. 

2 For au account of the uses of emetics, consult Dr. Fothergiirs Inaugural Dissertation, 
F/meticomm tfsu in variis Mirbis trariandisy" Ediub. 1736. An English translation of this is 
published in his Medical Jforksy by J. C. Lettsora, M.D. Loud. 1784«. 
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OuuFill 4 . CaTHARTICA (Ka&apritcd ; from KaBalpuf, / pnrye or cleame ) ; 
parffativa sen purgantia (from purgo, I purge or cleanse). — Medidnes 
which produce alyine evacuations arc called calhariicft ox p^rgative^i. 

The following is a list of officinal cathartics : — 


I. VEGETABLK. 


Handnculacea. 

Tlellcbonis uigor — litidiv. 

“ fewtidus — Radiv. 

(UlUCTFER^. 

Siiiupis alba — Semina inipffta. 

ViOJiACKiE, 

A'lola odorata — Tlorea, 

LinacevJ:. 

j jirmm catbarti cum — Jlerha . 

GinTlFEUA’.. 

Ilebrudendron — (?) — Oummi-resinn Gam- 
hogirp. 

Vi:»rACEA:. 

Viti^ vinifera — Bonca. 

Khamnacea-:. 

Rbamnus catharticus — Bacem. 
l.EnUMlNOS.E. 

Cassia Fistula — Legamivix pnlpa. 
TaiJiariiidns indica — Legumm. 

Cassia ; plurimpc sp(‘cies — Yolin Smnm. 
Aiidira iriemiis — Carter. 

Cupait«|!^,i plurininp species — Oleo-reshur. 
KosaceMI^v;^ 

Rosa cciitifolia — Petata. 

“ cauiua — Frarta.f. 

Pnunis donicstica— mccatm. 

CUCI] H.IUTACEAO. 

Cucuinis Colocyntbis — FrncMs pnlpa. 
Momordicn Elat erium — FAaiertuw . 


COMPOSITJC. 

Tamxaciim T)ens-ljeonis — PUuliT. 

O 1 .EACE.E. 

Olea curo^jaca — FructiU oleum. 

Ornus europaia — Suceus conct'etm {Manna). 
Convolviilack/e. 

Convolvulus ScamnioTiia — JB^ina, 

Ipomiea Furga — Radix . 

SoLANACKyE. 

N icotiana 'fabacum — Fotia. 

POLVGONACEAi:. 

Rhciirn ; plurimaL' sj)ccies — Radix. 
EvniORBIACEAC. 

Croton Tiglium — Oleum.. 

Ricinus communis — Oleum.. 

Euphorbia — (?) — Ri^mm {Euphorhium). 
IJllTICACE.E. 

Ficus Carica — Pmctujf. 

CoNlPElfyE. 

Finns ; plurimie species — Oleum Terebinthina. 
tl uuipcnis Sabi ua — F^olia. 

Liliace.e. 

Aloe ; pluriintP speci(;s — Succus voncretns. 
Mei-antiiacka',. 

( >)1 chic urn aut u r n nal — Corm lOt . 

Veratrum album — (hrmus. 

GUAMlNEiJ:. 

I lordeum dislichon — Semina. 

Saccharum olliciuaruin — Saceliarum impamm. 


Sulphur. 

Magnesia. 

Magnesim carbonas. 

“ sulphas. 
Fotassic sulphas. 


2. ANIMAL. 
Mel. 

3. INORGANKl 
Fotasam tartras. 

“ hilartras. 
Sodii chloriduin. 
Soda; sulphas. 

“ phosplias. 


Sodac potassio-tai’tras. 
llydrargyri chloridiim. 

Fiiula llydrargyri. 

Aiitimoiiii potassio-tartras. 
Fulvis antiinoiiii coinpositus. 


Cathartics cause alvine evacuations by increasing the peristaltic motion of 
the intestines and by promoting secretions from the mucous lining, llie 
milder purgatives, ^owever, operate principally bytheir influence on the musculai* 
coat of the intestraes ; while the stronger ones stimulate the mucous follicles 
aiid exhalants, and give rise to liquid evacuations. The former are some- 
times termed eccoproticn {eccoprotica ; from e/crcoTrpaimc, a cleansiHg from 
dung, a purging) ; while the latter are denominated hydragogitm {hydra- 
gaga ; vdpayioyd, from wafer, and dywyoc, eliciting or evdiung). Some 
of them create nausea,, faintness, occasionally vomiting, colicky pains, abdominal 
tenderness, and tenesmus. The more violent ones, if given in an over-dose, 
produce inflammation of the alimentary canal, ^ characterised by violent vomiting 

' llie deaths from the use of Morison’s Pills are referable to this. The active iiigredient of these 
medicines is gamboge (see Loud. Med. Gaz. vol. xiv. pp. 612 and 759 i vol. xvii. pp. 357, 415, and 
623; vol. xviii. pp. 75 and 927 ; vol. xix. p. 1/76). 
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and purging, abdominal pain and tenderness, cold extremities, and sinking 
pulse. These jjre denominated drofiticfi {drastica ; ^^ntrrLKa^ from I 
am active). E]||||Iient or demulcent drinks (as barley wat^, gruel, and broth) 
are taken to favour their safe operation. 

As the intestinal surface consists of about 1400 square inches,^ from the 
whole of which secretion and exhalation are going on, it is obvious that 
purging offru’fe a very powerful means of diminishing the quantity of the 
fluids of the body ; and accordingly we find that some cathartics, espi^cially 
elateri urn, cause very cojiious watery disdiarges; and tlieir em])loyment is 
followed^ ^ might be expected, with thirst and augmented absorjition from 
the serous (^tics, so that they sometimes reduce or even remove dropsical 
swellings. The more violent purgatives promote the discharge of bile and 
pancreatic licjuor, by the irritation tluw produce at tlie termination of the ducts 
wi)ich ])our these secretions into the alimentary canal. 

A distinction is usually made in ]u*actice betAveen coolinff and warm pur- 
gatives. By the fonner are commonly meant saline jmrgatives which, wdiile 
they cauvse purging, mthout having any tendency to excite inflammation, are 
supposed to have a refrigerant influence over the system, and are adapted for 
febrile and inflammatory cases. By the latter are meant tlie more violent 
cathartics, w hich are presumed either to quicken the pulse, or at least to excite 
the abdominal vascular system, and, therefore, arc considered to be less fitted 
for febrile cases.^ 

The more pow^erful cathartics arc acrids or local irritants. Some of them 
(c. ff, gamboge) operate almost solely in this way ; for they do not excite 
purging except when they are introduced into the alimeiitaiy canal, and they 
easily excite vomiting when sw^allow ed. But most of the drastics exert, in 
addition, a specific influence over the alimentary canal, so that they excite 
purging wdien injected into the veins, or when applied either to the serous 
membranes or cellular tissue. Senna, castor and croton oils, black hellebore, 
colocynth, and elateriimi, operate in this way. This circumstance, therefore, 
favours the notion that they act, in })iirt at least, after absorption, 

A considerable number of cathartic substances have been detected in the 
blood and secretions (see aate, pp. 101 and 102). 

The physical (endosmotic) action of purgative solutions has been already 
alluded to (see ante, pp. 91 and 92), 

Some cathartics act ixlso as diuretics, as bitartrate of polasli and gamboge. 
Dr. Christisoii'^ observt;d, that where diuretics have been given for some time 
without effect, he has frequently seen their action brought on by a single 
dose of some liydragogue cathartic, such as gamboge.” Tlie resinous particles, 
in their passage out of the system through the renal vessels, probably acted as 
topical stimulants. 

Cathartics probably act, in part at least, by a. reflex action of the ganglionic 
system. Mujler* observes, that galvanising the splanchnic nerve or the coeliae 
ganglion, gives rise to a generally increased activity of the ]:>eristaltic move- 

* This measurement lias been calculated from the statements as to the length and diameter of ih(5 
intestines in Meckel’s Manuel d* Anatomic generale, descriptive ct paihologyjue, Tradnit |>Hr 
J. A. L. Jourdan et G. Breschet. Paris, 1825. 

^ An anonymous writer, iiwthe London Medical Gazette, vol. iv. p. 139, contends that aloes is 
not a warm purgative, though usually considered to be so. 

® On Granular Degeneration, of the Kidnegs, p. JoO, Edinburgh, 1839. 

^ Fkgsiologg, by Baly, voi. i. p. 513. 
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ments, while division neither of the pneumo-gastric nor of the sympathetic 
nerve puts a stop to them. This appears to show that the splanchnic nerve 
is concerned in p|g^|>ag?iting the irritation set u]) by catliartfbs. The tenesmus 
occasioned by soitb cathartics is a reflex action of the true spinal system. 

Different parts of the alimentary canal are unequally affected by different 
cathartics. Thus aloes is remarkable for its action on the lafge intestine ; 
moreover, many of the drastic cathartics — as gamboge, colocyntli, savin, and 
bliu^k hellebore — create more irritation in the large than in the small intes- 
tines; andOrfila^ mentions that, in animals killed by these substances, he 
founcl the stomach and rectum inflamed, while the small intestines were 
healthy. In some cases, perhaps, this may be ascribed to the rajndi^ with which 
tiiesc agents ]mss through the small intestines, and on their longer continuance 
in the stomach and I'ectum ; but the siune a])])earauCc has been noticed when 
these (Cathartics have been ajiplicd to the cellular texture of the thigh. 

Cathartics may be conveniently arranged in five grou])s, as follows : — 

1. La,Tatires or leniiivef^ {/axativa vel laxantia; lc7?itiva ), — This 
group contains the }7ufd cathartirs {ptnf/emtia mi flora), such as manna, 
cassia ])ulp, tamarinds, jmines, honey, bitartratc of potash, and the fixed oils 
(as castor, almond, and olive oils). 1'hese vety^ gently evacuate the contents 
of the intestinal ctinal, and usually without causing any obvious irritation, or 
affecting the general system. Manna., however, is a])t to occasion flatulence 
and griping, Tiaxatives are employed in any cases where wc wish to evacmate 
the bowels with the least possible irritation, — as in children and pn^gnant 
women ; in persons afflittted with inflammation (^f any of the abdominal or 
pelvic riscera, with hernia, y)rolapsus of the womb or rectum, ]>iles, or stricture 
of the rwitum ; and after surgical operations about the abdomen and jxilvis. 

2. Saliffe, aniiphloffif^lic, or coolinfj cathnrfics [parf/antia aalina, 
afttiphlof/iafica ). — This order is composed of the saliac purgatives, such as 
the sulpliates of soda, potash, and magnesia, &e. Tln^y increase the peristaltic 
motion of the alimentary canal, and augment the effusion of fluids by the ex- 
halants of the mucous surface, thcrt'by giving rise to watery stools. 

If administered in the fonn of very (iilute aqueous solutions they no longer 
act as cathartics, but become absorbed and act as diuretics (see arttc, pp. 92 
and 180), To o])erate as purgatives the solutions should be richer in saline 
matter than the blood is.^ 

3. Milder acrid cathartics {pttrganlia ifttennedia ), — This order in- 
cludes senna, rhubarb, a.nd aloes. These arc more active substances than 
any of th(3 preceding. They are acrids and stimulants, but their local action 
is not sufficiently Ifiolent to cause inflamination. Senna is employed Mhere 
we want an active, though not very acrid or irritant, purgative. llhubarb is 
administered in relaxed and debilitated conditions of the alimentary canal, on 
account of its tonic properties. Aloes is used in torpid conditions of the 
large intestines, and in affections of the head. It is usually cc;:?°’dered ob- 
jectionable in piles and diseases of the rectum. 

4. Drastic cathartics [drasticu; purgaatia fortiora). This group 
comprehends the strong acrid purgatives ; such as jalap, scammony, black 

^ Toxicologie generah, <.% 

According to Liebig {Researches on the Motion of ih-e Juices in the Animal Bndy^ p. 60, Jx)nd. 
1848,) the blood cootains from | to 1 per cent.^f common salt ; consequently, saline solutions, to 
act as purgative, should contain more than one per cent, of saline matt A*. As this physical action 
of salts is common to oil, and is independent of the nature of the acids and bases composing them, 
it IS obvious that it does not explain why one salt is more purgative than another. 
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hellebore, gamboge, croton oil, colocynth, and elaterium. Tliese, when swal- 
lowed in large doses, act as acrid poisons. They are employed as purgatives 
in torpid conditions of the bowels ; as hydragogues in dropsical affections ; 
and as counter-irritaiiis in affections of the brain. They-' are objectionable 
remedies in inflanunatory and irritable conditions of the alimentary canal. 

5. Mercurial cathartics {ptm/aniia- mercurial ia ), — The principal of 
these are the hydrargjTum curn cretii, the piliila hydrargyri, and calomel. 
We employ them as alterative purgatives, and to promote the hemtic functions. 
As they are uncertain in their operation they are usually combined with, or 
followed by, other purgatives. 

The foil oilring are the principal general uses^ of cathartics : — 

1. To evacuate the contents of the alimentary canal, and thereby to relieve 

those morbid symptoms which arise from their presence. The substances, 
which cathartics are employed to remove, are retained feculent matters, 
undigested foods, morbid secretions, worms (see 228), and poisonous 

agents (see ante^ p. 160). 

2. To promote secretion and exhalation from the gastro-intestinal mucous 
surface. Cathartics are employed directly for the production of this effect, 
and indirectly for the attainment of other objects, of which the following are 
the chief : — 

n. The establishment of healthy alvine secretion when this is defective or 
perverted, especially in torpid conditions of the alimentary canal. 

ft. The promotion of the elimiriation of morbid agents contained in the 
blood, — either absorbed poisons (see aufe, p. 1 60), or retained principles which 
ought to have been evacuated by other excreting organs. 

y. The diminution of the voluirn^ of the circulating fluid and tlie relief of 
plethora, congestion, and other maladies dependent thereon. 

The augmentation of the action of the absorbents. Hydragogues wdiicli 
carry a large quantity of fluid out of the system by the bowels promote 
absorption, and thereby oftentimes prove most beneficial in dropsies. 

€. The antagonism of other secretions. Tims cathartics are employed to 
check excessive ptyalism from mercury, and to diminish the secretion of milk 
in nurses who are weaning. 

The establishment of a substitute for other secretions. Thus, in defectiv(j 
secretion from the uterus, kidneys, &c., cathartics are employed to relieve the 
morbid symptoms resulting therefrom. 

Yj, The relief of inflammation. Cathartics are frequently employed as 
antiphlogistics. They assist in removing or counteracting some of the elements 
of inflammation; and they do this in part by promoting secrrfaon and exhalation 
from the gastro-intestinal canal ; by which tlicy relieve congestion of, and 
determination to, inflamed parts, lessen inflammatory fever, and promote the 
expulsion of morbid agents from the system and the absorption of some of 
the elfus< 3 d.^roducts of inflammation. 

3. To promote the secretion of the liver and pancreas. By irritating the 
orifice of the ductus communis choledicus, active cathartics produce an 
augmented secretion and excretion of bile and pancreatic juice ; and hence 
these agents are well fitted for relieving those symptoms which arise from 
congestion or torpor df the portal system. 

^ ^ ^ ^ 

* On this subject, consult Observatiom on the UtilUyand Administratwn of Pnrff alive Medicines 

several IHseaseSt by J. Hamilton, M.0. Edinb. 180G. 8d edit. 1809. 
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1. To stimulate or excite the muscular fibres of the alimentary canal, and 
thereby to relieve torpor, inactivity, or even a paralysed state of this organ. 
The torpor referred to exists chiefly in the caecum and colon, and is most 
frequently met wi||l in females. Although it is greatly relieved by the use of 
cathartics, these in general give only temporary relief: indeed, it not 
unfrequently happens tliat, after their action is over, the inactivity of bowel is 
augmented. Tonics, especially iron, and, in some cases, rnintte doses of the 
extract of nux vomica, aided by the occasional employment of cathartics, 
sometimes prove most eflective. Aloetic purges are particularly useful when 
the condition of the uterus and rectum do not proliibit their use. 

5. To effect remote organs on the principle of revulsion or cou^^ter-irritatiori 
(see anldy p. 123). Cathartics operate as revulsives or counter-irritants by 
the powerful impression which they make on the , intestinal nerves, by the 
determination of blood they produce to the abdominal organs, and by the 
augmentation of secretion (mtestiiiiJ, hepatic, and pancreatic) which tliey 
rdfect. They often prove most effective remedial agents in affections of the 
brain and other remote organs. In chorea, hysteria, determination of blood 
to tlie brain, or threatened apoplexy, and various other maladies, cathartics 
are most, valuable remediejs, operating apparently on the principle of counter- 
irritation. 

fl. To promote the cataiiKmia. Some of tlic more active purgatives, 
particularly those which act in an especial manner on the large intestine, 
extend their irritating or stimulating inllucuce to the whole ol‘ the pelvic 
vessels, and in this way frecpiently prove emmenagogue. 

OllDEll 5. DlAPHOUETlCA {viaipopiiTiKU ; from haijfOpiuf, / throw off by 
firrrinration) \ Miulortjica vcl Hudorifera (from sudor, sweat, and facia, I 
make, CiX fero, 1 produce) ; hidrotlca (ir^pwrifca ; from / perspire ) ; 

diopnoica (^ia7ri^o//ca (?) ; from ^lairyofi, evaporation or exhalation, — 
Medicinal agents which promote the cutaneous transphation arc called dia- 
phoretics or sudorijics, 

Tlic terms diaphoretics ami diapndics have been used to designate substances which 
au^neni tlie insensible pcrs])iration ; while the words sudorijics and hydrotics indicate 
substances increasijig ilic sweat or sensible perspiration. Bnt insensible perspiration and 
sweat differ in their })hysical conditions only ; the former being the vaporous, the latter 
the liquid state of the same tiuid. tlcnce there can be no essential ciilference between 
diaphoriitics audisudorilics, and 1, tlicreforc, usts the tenns synonymously. 

The agents which, under certain circumstances, augment cutaneous exhala- 
tion, are both numerous and heterogeneous. External heat, assisted by the 
copious use of diluents, constitutes an important and powerful means of pro- 
moting sweating. Whenever a large quantity of fluid is taken into tlie 
system, the excess is got rid of by the kidneys, the skin, and the lungs ,* and 
if w^e keep the skin warm, as by warm clothing, or the use of hot air or hot 
vapour-bath (see antCy pp. 13, 15, and 17), the action of the’ cutaneous 
exhalants is promoted, and sweating results ; but if the skin be kept cool, 
the kidneys are stimulated, and the greater pa.rt of the liquid passes off 
through them. Friction, exercise, and all agents which excite vascular action, 
have a tendency to promote sweating. The sudden and temporary application 
of cold, as in the affusion of cold water (see ante, p. 30), sometimes proves 
sudorific by the reaction which it occasions. Lastly, Tyany medicinal agents. 
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acting through the circulation, cause sweating. These are the sudorihcs or 
diaphoretics properly so called. 

The following is a list of the olBcinal diaphoretics : — 


1. ORGANIC. 


Papaverace^. 

Papaver somniferum — Opium, 
CRTJOIFERiE. * 

Sinapis nigra — tSemim, 

PoLYGALACEAi. 

Polygala Senega — Hadix, » 

TERNSTROltflACE^. 

Tliea viridis — Folia. 

" Bohca — Folia. 

ZygophyllacevE. 

Guaiacum officinale — Resina. 
Leouminosa*:. 

Copaifera ; plurimaj species — Oleo-reaiua. 
ClNCHONACEiE. 

Cephaelis Ipecacuanha — Radix. 
Asclepiapacka:. 

Henjidesmus indicus — Radix. 
SoLANACE/E. 

Solanum Dulcamara — Stijntes. 

Capsicum annuum — Fructm. 


Labiate. 

Hyssopus officinalis— 

Melissa officinalis — Herlm, 

Mentha Pulegiura — llerha. 

Rosmarinus officinalis — llerha. , 

Salvia officinalis — Herba. 
THYMETiACEAS. 

Diiphne Mezerenm— Corto ratUcU. 
Lauraceas. 

Camphora Officiiiarum — Camphora. 
Sassafras officinale — Lignum. 

Lanrus nobilis — Folia. 
Aristolochiaceas, 

Aristolochia Serpcntaria — Radix. 
Urticacea?. 

Dorstenia Contrajerva— 

CLMACEiE. 

Ulmns campestris — Cortex. 

SMILACE.E. 

Smilax ; plurimfc species— IJtSfrffd? Sarsm> 


Alcohol. 

Vioutn. 


.^therea. 


Olca volatilia. 

“ cmpyreuraatica. 


Ammoniec sales. 

Salia neutra (see ante, p. 178). 


2. INORGANIC. 


Antimouialia ') 
Mercurialia ) 


(see ante, p. 184). 


Diaphoretics are relative agents ; they succeed only in certain states of the 
body. Moreover, for different conditions different diaphoretics arc required. 
They constitute an exceedingly uncertain class of remedies, with regard botli 
to the production of sweating and to the advantage to be derived therefrom. 
Dr. Holland^ su^e.sts that when benefit follows the use of diaphoretic 
medicines, it is often ascribable, not to their direct influence on the exhalant 
vessels, but to other changes which they excite in the system, of which 
sweating is to be regarded rather as the effect and proof than as the active 
cause. 

The operation of diaphoretics is promoted by the exhibition of large 
quantities of warm mild diluents, and by keeping the skiA warm. Moreover, 
they are more effective when given at bed-time, since there appears to be 
greater disposition to sweating during sleep than in the waiving state. Tlie 
exhibition of diuretics should be avoided during the operation of diaphoretics, 
as they appear to check the operation of the latter. The same rule has been 
laid down with regard to purgatives ; but it is well known that perspiration 
is often thcjconsequence of hypercatharsis. 

Dir. Edwards 2 has shewn that cutaneous transpiration is effected in two 
ways, — by a physical action or evaporation, and by an organic action or 
transudation. Evaporation, or the physical action, is the consequence of 
the porosity of bodies, and takes place equally in the dead and living state. 
— w 

* MediccU Notes and Reflections, p. 52, Loud. 1839. 

® He Vlnflt^nce des Agens Fhgsiq^es sur la Vie, Paris, 1824. 
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It is influenced by the hygrometric states uf the surrounding air, by its motion 
or stillness, by its pressure, and by its temperature. Thus dryness, s^tation, 
and diminution of the weight of the air, increase it. Tranmdatlon, or the 
organic action of transpiration, is a vital process, effected by minute spiral 
follicles or sudoriferous canals, and depends essentially on causes inherent in 
the animal economy^ although it may be influenced to a certain extent by 
cxtenval agents. Thus, elevating the temperature of the Surrounding air, 
preventing its frequent renewal, and covering the patient with warm clothing, 
are means which promote the organic, but check the physical, action of 
transpiration. Diaphoretics affect the transudation or the vital process. 
They probably affect the exhalants in one or both of two ways ^by increasing 
the force of the general circulation, or by specifically stimulating the cutaneous 
vessels. 

Piiqikeretics nmy kc arranged in aerven groujis, as fallows : — 

1 . Aqueous diwphoreties, — Under this head are included not only simple 
water, but gruel, whey, and tea. These, wdieii assisted by external warmth, 
often prove very effective diaphoretics, even when used alone ; while to all the 
other groups they are valuable adjuvants ; and in no cases are they injurious. 

2. Alkaline and saline diaphoretics. — The salts of the alkalies am 

frequently us^^d to promote perspiration. Acetate and carbonate of 
alfcaline citotes and tarte^s^ - of potasl^ arrf 

Cinploye^' l|| this pui^wse .in fevergp^ 

8. The liquefacient operation of antimonials 

lias been already referred to (see antCy pp. 175 and 184). Diaphoresis is one 
of its consequences. We use tliis group of diaphoretics in febrile and inflam- 
matory cases. It is preferred to the opiate diaphoretics wlien there is inflam- 
mation or congestion of the brain, or a tendency to either of these conditions. 

4. Ojjiale diaphoretics, — Opium aud its alkali morploia have a remarkable 
tendency to produce sweating. The former is often used as a diaphoretic, 
commonly in the form of Dover's pownler, when no disorder of the brain 
exists ) and especially when an anodyne is indicated. When the stomach is 
very irritable, an opiate diaplioretic is preferred to an antimonial one. In 
rheimiatism and sliglit catarrhs, Dover's powder proves highly serviceable. 
In diabetes aud granular disease of the kidneys, it is the best jgudorific we 
can use, especially when conjoined with the warm bath.^ Opirflba and camphor 
form a serviceable ^gdorific compound wdien the surface is cold, as in cholera. 

5. Oleaginous md resinous diaphoretics, — ^This group includes a large 
number of substances, some of whicli ow^e their activity to volatile oil, as the 
Labiatm and tlie ^^auraceae {e, g, sassafras and camphor) ; others to resin, as 
mezereon and guaiacum ; while some contain both oil and resin, as copaiva 
and the turpentines. The substances of this order possess stimulant properties. 
They probably act locally oiiv the cutaneous vessels through the blood ; for 
some of them {e,g, copaiva) can be detected by their odour in the perspiration, 
and they occasionally excite a slight eruption on the skin. The diaphoretics 
of this group are useful in chronic rheumatism, secondary sypliilis, and chronic 
cutaneous diseases. 

6. Alcoholic diaphoretics, — Alcohol and wine augment cutaneous exha- 
lation. » 

^ See Dr. Osborne’s paper, in Tim Dubliti J^unud of Medtcai end Chemical Science, Jail, 1884. 
Also Dr. Chnstisou, On Granular hegeneralion of the Kidtugs, EdinB. 1839. 
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7. Ipecacuanha, — I believe the diaphoretic property of ipecacuanha to be 
considerably less than is commonly supposed. Dover's powder owes its power 
of produdng sweating almost exclusively to the opium which it contains. 

Diaphoretics are employed for various purposes, of which the following are 
the chief : — ^ 

1. To restore the cutaneous secretion when it has been checked by cold, 
and thereby to Jilieve the ill consequenceii of its suppression. The milder 
forms of disease, induced by what is familiarly termed catching cold," are 
oftentimes successfully treated by the use of diluents and diaphoretics, lii 
catarrhal and rheumatic affections they are employed with great benefit. 

2. To promote the subsidence of diseases which naturidly terminate by 
augmented cutaneous secretion or exanthematous eruptions; as in simple 
continued fever, the exanthemata, arid iuterraitteiits. 

3. To produce determination to the surface in various maladies attended 
with coldness of the skin and congestion of internal organs. 

4. To antagonise other secretions. Thus diaphoretics are employed to 
check excessive secretion of urine (see ante, p. 126), and sometimes to 
relieve diarrhma. Opium is a viduable agent in some of these cases ; for, 
iirhile it acts as a diajihoretic, it checks secretion from the kidneys and intes- 
tines : and hence in diabetes and diarrluea it serves a tw^o^bld purpose. 

5* To estabhsh a substitute for .some other secretion. Both tlie skin and 
kidneys are engaged in tlie common function of eliminating water ; and lienee 
when the renal secretion is diminished or supjiressed ,we endeavpur to relieve 
the system by the use of diaphoretics. In dropy from granuliiJ degeneration 
of the kidney, the employment of warm-baths and Dover's powder is frequently 
attended with great benefit. • 

OrDBK 6. SlALAGOGA (otaXaywya (?) ; from (riaXov^ saliva ay toy 

eliciting or evokinrf) ; plyalagoga (TrrvaXayaiyd (?) ; from irrvaXoy^ saliva, 
and aywyoc). — Medicines which augment the secretion of saliva and buccal 
mucus arfe denominated sialagogues. 

Sialogogues are of two kinds ; some produce their effect by direct application 
to the mouth ; others are swallowed, and require to be absorbed before they 
act as such,|i^J^he* former are called topical sialagogues ; the latter are the 
remote or sialagogues, 

SuB-oiiUEii a. Topical Siai^gooues. — ^T hesc arc sia^gogues which are 
applied to the mouth. When used in a soft or solid state they are called 
masticatories {masticator la ; from mastico, I eat or chew). They act on 
the mucous follicles of the mouth and the salivary glands/*^ Most solid or 
soft bodies, when chewed, increase the flow of saliva ; but acrids do this in 
an ettiinent degree. The following is a list of officinal topical sialagogues : — 

CttUCIPlCB45. 

Cochlearia Armoracia — BiudU. 

SotANACKE. 

Nicotiana Tabacum — Folit. 

(Jomposita:. 

Auacyclus Pyrethrum — Badijc, 

In almost all parts of the world masticatories are more or less used. In 
the East Indies betel-nuts (the seeds of Areca Catechu) are shewed, with 
quicklime and the bet«J leaf (#ie, leaf Piper Betel). The Indians have a 


Thymelacejc. 

Daphne Mezereum — Cortex raiBm. 
otKcinalc — Rkizoma. 
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notion that these substances fasten the teeth, clean the gums, and cool tlie 
mouth. ^ In this country the masticatory commonly employed by sailors is 
tobacco. 

As the saliva is generally swallowed, masticatories do not confine their 
action to the mouth, but excite likewise the^stomach. Peron^ was convinced 
that he preserved his health, during a long and difficult voyage, by the 
habitual use of the betel; while ^ companions, who did^lot use it, died 
mostly of dysenteiw. For habituali^se, and as mere sialagogues, mticilaginous 
and emollient mdJSricatories might be resorted tp, but we find that acrids of 
various kinds have always been preferred. Masticatories, as therapeutic 
agents, have been principally used either as topical applications in aflections 
of the gums, tongue, tonsils, salivary glands, &c., or as counter-irritants in 
complaints of neighbouring organs, as in ear-ache,, rheumatism of the peri- 
cranium, aflections of the nose, &c. The stronger masticatories, as mustard 
and horse-radish, excite an increased discharge of nasal mucus and tears,“as 
well as of saliva and mucus of the mouth. 

Sub-order /3. Speciiic or Remote Sialagogues. — Several substances 
have had the reputation of j)roducing salivation or ptyalism by intenial use. 
Of these, the preparations of mercury (see anley p. 184) are the only onesdn 
wliicli mucli reliance can be placed, and even they sometimes disappoint u"sr 
The preparations of gold, of antimony (see ante, p. 184<), and of iodin® (see 
antey p. 182), occasionally have this eflect. The continued use of tie 
hydroc^auic or nitiic acid has, iu several instances, produced salivation. Tn 
poisoning by foxglove the same has been observed. Lastly, nauseants 
increase the secretion of saliva. Mercurials are given in certain diseases to 
excite jityalism, and in some cases it is necessary to keep up this eflect for 
several weeks. It is not, however, supposed that the salivation is the cause 
of the benefit, derived, but an indication that the constitution is sufficiently 
influenced by the medicine. 

Order 7. Cholagoga (xo^«y<*^yd; fromx^^^h ^ y ^ yo^yiMciting 

or — Medicines which promote the secretion or ejccretion of bife are 

denominated c/iola//of/ucfi. 

It is probable that most, if not all, drastic purgatives iiicye a^J^ e secre|iou 
and excretion both of bile and pancreatic juice, by irritating ||PI)pening of 
the ductus choledoch us in the duodenum; just as certain substances, taken 
into the mouth, pr(#oke an increased discharge of saliva, by irritating the 
mouths of the salivary ducts. Qraaf^ says, that if a purgative be administered 
to a dog, and, wl^n it is beginning to operate, the abdomen be laid open, the 
bile and pancreatic juice will be observed flowing into the duodemun. 

The agents before noticed under the name of Hquefacients (see ante, 
p. 175) probably increase the secretion of bile in common with the other 
secretions. 

The term cholagogue, however, has been more particularly applied to 
substances which have been su^^ed to have a specific influence in promoting 
the secretion or excretion of bile. Mercury, aloes, rhubarb, and taraxacum, 
have been considered to possess this property. 

^ Ainslie’s McUeriaJtidiea. 

Voifafje anx Terras Aitstraiesy Paris. 

^ Barbier, Tniiie Element, di Mai. Mcd,%, iii. p. 2ude ed. 
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Oholagc^^ are employed to promote the secretion and excretion of bile 
in maladies in which these functions are defective, and generally in torpid 
conditions of the portal system. 

Oedeb 8. Diuebtica (Siovpt/riLKd * from throughly ^ and ovptiriKd) ; 

uretica {ovprtTiicd ; from ohpiw, I make tmter ) ; urinalia , — Mediciud agents 
which promote the secretion of urine are diuretics. 

The following is a list of the ofiBcinal diuretics : — ♦ 


1. VEGETABLE. 


MeNISPERMACE;^), 

Cissampelos Pareira — Radix, 

Cevcifebas. 

Coclilearia Armoracia — Radix. 

“ oflicinalis — Herba. *' 

Sinapis nigra — Smina, 

“ alba — Semina. 

POLYGALACEy®. 

Polygala Senega — Radix, 

GUTTIFERyE. 

Hebradendron — (?) — Gummi-resina Gam- 
KutaCEvE. [hogite. 

Barosma ; pluriintB species — Folia {Buchu). 
LEGUMlNOSi®. 

^Copidj^a; plnrimse species — Oleo-resina. 
Cytisiis sc/Oparius — Summitates. 

MYRTACEAa. 

Melaleuca minor — Oleum Cqjupuii. 

IJMBELIilFKEiE. 

Petroselinum sativum — Radix, 

Dauens Carota— 


COMPOSITAS. 

Taraxacum I>ens>Lconis — Radix. 

pYllOLACE-E. 

Chimaphila umbellata — Folia, 

Eeicacejg. 

Arctostaphylos V'va-xkm— Folia. 

SOLANACEiE. 

Nicotiaiia Tabacum — Folia. 
SCEOPHULAEIACE/IS. 

Digitalis puri>urea — Folia. 

PlPERACEAS. 

Piper Cubeba — Fructiis. 

CONIFEBA*:. 

Pill us; plurimrc species — Olemn terebinthina. 
J iiniperus communis — Oleum volatile. 
Melanthace.®. 

Colchicura autumualc — Cormus. 

Liliaceas. 

Squilla maritima — Bulbus, 

Asparagus officinalis— -Aacfwr. 


Alcohol. I Vinum (Rlienanum). | Spiriius mthcris nitrici. 

2. ANIMAL. 

Cautharis vcsicatoria. 

3. INORGANIC. 

Allcalina (see ante, p. 176). I Acida miiicralia diluta (see ante, p. 170). 

Salia neutra et media (sec ante, p. 178). | Mercurialia ei autimouialia (see ante, p. 184). 

Sapo. Aqua. 

lodica et bfonka (sec ante, p. 182). 

There are two principal modes of promoting the secretion of urine : the 
one direct, the other indirect. The indirect method consists in augmenting 
the quantity of fluids taken into the stomach, or in removing any cause which 
checks the secretion. The direct mode is to stimulate the ^adneys by means 
which specifically affect these organs. These means are the diuretics properly 
so called. 

The quantity of urine secreted in the healthy state is liable to considerable 
variation. Temperature, season of the year, climate, time of day, quantity of 
fluid consunfed as drink, state of health, &c., are among the common 
circurastaiKfcs modifying this secretion. Wheuevei’ an rmusual quantity of 
aqueous fluid is taken into the system, the kidiieys are the organs by means 
of which the excess is, for the most part, got rid of. If the customaiy 
discharge from the skin or lungs be checked, by cold, for instance, the kidneys 
endeavour to make up for the deficiency of action in the other organs. Thus 
in winter and in cold oiimates, more uriilfe is secreted than in summer and in 
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hot climates. Again, if transpiration be promoted, as by external warmth, 
the secretion of urine is diminished. Hence, when we wish to augment the 
renal secretion, diluents should be freely administered, and the skin kept cool. 

Mr. William Alexander^ endeavoured to determine, as nearly as possible, 
the relative powers of different diuretics ; and he has given the following 
tabular views of his results : — 


A Table of the different quantities of urine always discharged in an equal time } vis, from nine 
0^ clock in the morning till two o^ clock in the eftemoony when an equal quantity of the same 
liquid was drunky but with different diteretics, in different quantitieSy dissolved in it, 

5 3 9 

% tty. 3vijss. of simple infusion of bohea tea, standard 15 4 0 

Ditto, with 5ij. of salt of tartar 22 7 2 

3‘j- of oilre 22 0 0 

4 drops of oil of juniper 30 3 0 

5j. of salt of wormwood 19 7 li 

5ij. of Castile soap 19 1 1 

a teaspoonful of spt. nitr. dulc 17 6 li 

1 5 drops of tine, cantbarides 16 4 0 

3ij. of sal. polychrest 16 3 0 

5ss. of uva ursi 16 1 Oi 

5j. of magnesia alba 15 5 0 

5ij. of cream of tartar 10 2 0^ 


A Table of the different quantities of urine evacuated in the same 
same quantity of different liquors. 


f, after drinking the 

5 5 9 


By ll)j. Jvijss of weak punch, with acid 21 2 3 

new cow whey 18 6 0 

** dccoct. diuret. Pharin. Edin 17 5 0 

** London porter 16 7 0 

“ decoct, hardan. Pharm. Edin 14 7 0 

warm water gruel 14 6 2 

“ small beer 13 7 1 

warm new milk 11 7 0 


These tables are to a certain extent useful; but as diuretics act very 
unequally at different times, and cannot, therefore, be relied on, the value of 
Mr. Alexander's experiments is considerably diminislied. 

By augmenting the secretion of urine we diminish the quantity of blood in 
the blood-vessels ; and thus create thirst and promote absorpt| 9 n from the 
serous cavities. # 

There is reason to believe that all diuretic medicines, strictly so termed, 
become absorbed, are carried in the blood to the kidneys, and are there 
eliminated, either unchanged or more or less altered. I have already (see 
ante, pp. 101-— ^02) enumerated the medicinal agents which have been 
detected in the urine. To the list before given may be added the following, 
which, according to Dr. Vetter,^ pass off by urine : — 

Asparagin. I Acrid matter of cubehs. I Balaam of copaiva. 

Almost all astringents. | | Veratria, 

We must not, however, ims^ne that every substance which can be detected 
in tlie urine is a diuretic, for in some instances this is evidently not the rase ; 
and, on the other hand, there are several medicines whose active principles 


^ Experimental Essaysy Edinb. 1768. 

* rharmaceutisches Central Blatt fur 1837, P* 
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■are supposed to excite an increased flow of urine by absorption and local 
contact with the renal vessels, but which cannot be recognised in this secretion 
on account of the absence of any known sensible or chemical characters by 
which these principles can be readily detected. 

It is probable that all agents which prove diuretic by their direct 
stimulant influence over the kidneys do so by their topical action on these 
organs (see p.'llO). It follows, therefore, that in order to enable them to 
reach the kidneys they must be administered either in solution or in such a 
condition that they may become dissolved in the fluids of the gastro-intestinal 
canal. Moreover, the solutions should be very dilute ; otherwise, instead of 
becoming absorbed, they act as cathartics (see ante, p. 92). I have before 
referred to Laveran and Millon^s experiments with tartarized soda (see ante^ 
p,480). When solution^ of this salt caused purgation, they did not become 
absorbed : on the contrary, solutions wliicli did not purge became absorbed 
and rendered the urine alkaline. 

Mr. Bowmian^ considers that the parts concerned in the secretion of 
that portion of the urine to which its characteristic properties are due (the 
urea, hthic acid, are the uriniferous tubes and their plexus of caj)illaries ; 

and that the Malpighian bodies are an ti|)paratus destined to separate 
from the blood the watery portion.^^ Diuretic medicines, he says, "^app< ar 
to act specially on the Malpighian bodies ; and various foreign substances, 
particularly salts, which, when introduced into the blood, pass ofl‘ by the 
urine with great freedom, exude, in all probability, through tliis bare system 
of capillaries. The structure of the Malpighian tubes indicates this ; and 
also, as far as they are known, the laws regulating the transmission of fluids 
through organized tissues, modified in their affinities by vitality 

The uncertainty of the action of diuretic medicines in the cases in which 
their influence is especially desired — namely, in dropsies, is well known to 
every practitioner. Now, in a very large majority of cases, dropsy arises 
from organic disease of the heart, kidneys, liver, or lungs ; and to the influence 
of these maladies must be referred the failure of the so-called diuretics to 
augment the secretion of urine. If,^’ says Dr. Barlow,^ a sufficient 
quantity of w^ater cannot be received into the small intestines, or the circuit 
through the portal system in the vena cava ascendens, or thence tlirough the 
lungs and heaJt into the systemic circulation, be obstructed ; or il‘ there be 
extensive disorganization of the kidneys, the due secretion of urine cannot be 
effected/^ 

When the obstruction exists in the portal system, medicines calculated to 
relieve tliis should be conjoined with the diuretics, who|A5 operation they 
greatly prome te. Hence the efficacy in these cases of administering mercurials 
(as blue pill or calomel^ with diuretics. So also active cathartics sometimes 
augment the secretion of urine and aid the operation of diuretics by irritating 
th^ ductus comhiimis choledicus, causing an increased discharge 

of bile pancreatic juice, and thereby relieving a congested state of the 
liver. « . . 

When the obstruction exists in the chest (heart or lungs), the operation of 
diuretics is aided by agents, such as digitalis, which tranquillize the action of 
the heart. 


FkU. Trans, for 184a. 


duff's Hospital Reports, Oct. 1844, p. 367- 
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CoTisidered witli reference to their chemical properties or to the nature and 
effects of their active principles, the diuretics may be arranged in the following 
groups : — 

1 . Aqveoufi diftretios. — Aqueous drinks promote diuresis indirectly, when 
the skin is kept cool, as I have before mentioned. 

2. AlkaMne and mline diuretica. — This group includes the alkalies and 
the alkaline and earthy salts. 

The alk'cdine salts which contain a vegetable acid appear in the urine in the 
form of alkaline carbonates (see ante, pp. 179 and 180). 

[ have already stated that when saline substances are employed as diuretics 
they should be given in the form of dilute aqueous solution, as strong solu- 
tions act as cathartics. Liebig^ states that the saline contents should be less 
than those of the blood, which contains from f to .1 per cent, of chloride of 
sodium. 

3. Iodic and hroinic diureticfi. — The iodic and bromic compounds arc 
seldom used as diuretics. 

4. Mercttriaf and antimonial diuretics, — Mercurials (especially blue 
pill, calomel, and bichloride of mercury) are IVequently given in conjunction 
with the diuretics jiroperly so called. They are useful by their influence over 
tlie portal circulation and as sorbefacieiits. Antimonials are seldom adminis- 
tered as diuretics. 

5. Acid diu7rtics. — The dilute mineral acids sometimes act as diuretics 
(see ante, pp. 170 — 174). Dalion^ Ibund that vinegar diminished the 
secretion of urine. 

(). Sedatire diuretics, — This group includes tobacco and foxglove, whose 
power of reducing the force and tmjuency of the hearths action has been 
alrf;ady referred to (see ante, p. 227). The diuretic effect has been referred, 
l)y Dr. Paris, to their sedative operation. For, as the energy of absorption 
is generally in the inverse ratio of that of circulation, it is presumed that all 
meaiis which diminish arterial action must indirectly prove diuretic by 
exciting the function of absorption. I have already explained how, in cardiac 
dropsv^ foxglove may promote the diuretic, effect of other substances {see ante, 
p. 2.52). 

7. Bitter acrid diuretics, — To this group belong squills, colchicum, 
common broom, &c. These agents, in an over-dose, readily octeion vomiting. 
They owe their activity to an acrid principle, which oi)erates, through tlie 
circulation, on the renal vessels as a local stimulant or irritant, and in this 
way proves diuretic. According to my own observations, common broom less 
frequently fiiils prove diuretic than most other agents of this class. 

8. Acrid diuretics tchose active principle is volatile oil, — A considera- 
ble number of diuretics are referable to this group, as the cruciferous diuretics, 
buchu, copaiva, cajuputi, turpentine, juniper, and cantharides. The volatile 
oil is absorbed, and is carried by the blood to the kidneys, on wljjch it acts 
topically as a stimulant. 

9. Alcoholic and ethereal diuretics, — ^This group includes alcohol, wine, 
and nitric ether. 

* Researches on the Motion of th^ Juices in the. Animal Body^ Lftnd. 1848. 

^ Memoirs of the Literary and Philosophical Society of Manchester, 2d series, vol. v. liond. 1831. 

^ Pharmacologia, 9th edit. p. 220, 1843. 
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Diuretics are employed for various purposes, of which the following are the 
principal : — 

1. To restore the healthy action of the kidneys in diseases, generally iti 
which the secretion of urine is diminished. 

2. To promote the absorption of dropsical effusions. In most dropsies the 
renal secretion is diminished ; and the obvious indication, therefore, is to 
augment this secretion in order not only to prevent further effusion, but also 
to promote the absorption of the fluid already effused. AVith this view 
diuretics are administered; but, as I have already observed, they frequently 
fail to augment the quantity of urine (see anfe^ p. 252). In the dropsy 
which follows scarlatina, the saline diuretics (especially nitrate of potash) wi'th 
purgfitives (jalap and bitartrate of potirsli) in general prove successful. Tn 
dropsy dependent on granular diseases of the kidney, diuretics (digitalis, 
colchicum, and cantharides) are, in the early period of the disease, of benefit. 
They should be preceded by, or alternated with, hydragogues (claterium or 
jalap and bitartrate of potash), diaphoretics (Doveris powder), and warm- 
bathing. With the exception of warm-bathing, tlie same plan may be 
adopted for the relief of dropsy arising from cardiac disease. 

3. To promote the elimination of poisonous agents from the system (see 
ante^ p. 159). 

4. To augment the elimination of water, and tlicrcby to enable the urine 
to keep iji solution the solid constituents of ibis secretion, as well as to act as 
a solvent for calculi contained in the uiinary organs (see Lithica). 

5. To relieve inflammatory action. Saline diuretics form part of the 
antiphlogistic treatment employed in inflammation. 

2. Diminiiihing secretion, 

• (Sistentia; Reprimentia ; Cohibentia; iirKrx^rttcd.) 

These are the remedies for fluxes. Considered with regard to the nature 
of their effect, they are of three kinds, — cerebro-spinals, astringents, and acrid 
stimulants. 

a, Cerehro-spinalia , — Of the cerebro-spinal agents which check secretion, 
opium and its active principle morphia are the most powerful and constant in 
their effects. Opium checks all the secretions except that of the skin, which 
it promotes. Linnams^ excepts also the milk, menses, and locliise. Sprmgcl^ 
asserts that though opium checks the excretion of bile and urine, it does not 
diminish their secretion ; for, in animals to whom he had administered opium, 
he found the ductus choledicus filled with bile, though the Jseces, like those 
of jaundiced persons, were scarcely coloured ; and the bladder filled with urine, 
although none had been passed for three days. But though opium cliecks 
the excretion of bile and urine, it undoubtedly also diminishes the secretion 
of these flui4s. 

Opium or '^orphia is employed to check profuse secretion in bronchial, 
gastric, intestirii^i and renal fluxes ; for example, catarrh, diarrhoea, diabetes, 
and hydruria. ^ is adapted for fluxes attended with an irritable condition of 
organs. 

* Amcen, Acad, viii. 29S. • 

® Quoted by Dr, C. A. Obristen (Opium kistorice, ehemicet aiaue pkamacologice imeiiigatnm^ 
Vindobonee, 1820). 
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p, Aatrirtfjfepiia. — The astringents employed for checking secretion include 
most of the topical astringents already mentioned (see ante^i^, 15 8)^ the mineral 
acids (see.awA.% p. 170), and the astringent tonics (see ante, p. 209). 

They act topically on tlic secreting organ — either directly, by application 
to the part, or indirectly, by absorption. They ace most eftectud when they 
are applied directly to the secreting organs (see ante, p. 158). They are 
much less so when applied to a distant part; for, though they become 
absorbed and are carried by the blood to the secreting organ, they undergo 
some chemical change in their passage by which their astringent influence is 
ollentimes considerably diminished. 

The astringents check fluxes by their chemical influence over tlie tissues. 
They constringc the relaxed vessels. They are, therefore, adapted for asthenic 
fluxes attended with a weak or lax condition of the .affected parts. They are 
employed in broncliial, gastric, intestinal, renal, urethral, and vaginal fluxes 
and in profuse perspiration. In brouchorrhoea, the most frequently employed 
astringents are the sulpliate of zinc and acetate of lead ; in pyrosis, the 
trisnitrate of bismuth ; in diarrhoea and dysentery, the vegetable astringents 
(see ante^ p. 209), acetate of lead, and sulphate of copper ; in hydruria, 
sesquicliloride of iron ; in urethral and vaginal fluxes, the preparations of 
iron and zinc ; in profuse })erspiratioii, sulphuric acid ; in cystorrhcea, uva 
ursi. 

y. Stimulant ia. — The acrid stimulants used for checking secretion belong 
1 0 the ethereal-oily and the resinous stimulants before noticed (see ante, pp. 
219 and 222). Volatile oil and resin are their active constituents. These 
become absorbed, and are carried by the blood to the secreting org^ms, on 
which they exercise their influence. 

The stimulants are employed to check secretion from the mucous surfaces 
in asthenic fluxes origiuatiug from inflammation; though sometimes, instead 
of curing the disease, they augment irritation and inflammation. In what 
way they operate as remedies for fluxes is very uncertain. Dr. Williams^ 
thinks that it is probably in removing congestions by causing determination 
of blood, which excites contraction, and improved tone of the capillaries of 
tile part.^^ (See Repellents, ante, p. 159.) 

The acrid stimulants are more likely to prove beneficial in repressing 
secretion when the irritation or congestion is slight ; but when this is violent, 
or when inflammation is present, they are apt to aggravate the malady. 

In diarrhma, the aromatics (see ante, p. 221 ) are used to check secretion ; 
in bronchorrhcea, balsams of copaiba and Peru ; in gonorrhoea and leucorrhma, 
cttbebs, balsam oilpopaiba, the terebinthinates, and cantharides ; in cystorrlKca, 
buchu. 

* Principles of Medicine, 2d edition, p. 236, Load. 1848. — Dr. Williams (p. 198) observes 
that “the influence of stimulauts on congestion may be illustrated by the microscope. A solution 
of capsicum applied to a frog*8 web. congested after previous iiTitation, causes an enlargement of 
the arteries, an increased flow of blood ; and, in some instances, causes the vessels to contract 
afterwards to their natural size, so that the congestion is completely removed : in that case the cure 

is complete. In other instances, however, the stimulants fail to clear the congested vessels : the 
enlarged arteries pour in more blood ; but this, not overcoming the obstruction, increases the 
hyperiBmia, and, as we shall afterwards see, may convert it into inflammation. Thus it appears 
that stimulants as well as astringents, though occasionally proving remedies for congestion, 
sometimes tend to iuercosc it.** 
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3. AUerintj the quality of the seeretio7}H, 

(Eccritica iflterantia vel alloiotica.) 

It is but sekloMfi that our sole object, in afferfjng the secretions, is that of 
altering their quality : usually we also desire to augment or lessen them ; and 
the agents which do this likewise produce a change in the quality of th(‘ 
secretions. 

We endeavour to alter, the quality and improve the condition of tlic* 
secretions in all diseases in which these present a morbid character ; and we* 
usually attempt this by agents which likewise augment the secretion. 

But the altered condition of the secretions in some cases gives rise to 
certain inconveniences and secondary disorders, the preventioii or relief of 
which is the special object of the agents which are administered to alter the 
quality of the secretions. It is frequently an indication to attenuate the 
secretions and to render them more fluid. Thus we endeavour to elfect this 
in bronchial affections when the mucus is very viscid and clogs up the 
tubes ; in acne punctata, in which the thick sebaceous matter accumulates 
in the follicles and gives rise to induration and suppurative inflammation ; 
and when there is reason to suspect the existence of inspissated bile or a 
gall-stone. 

In most of these cases we employ agents which increase, as well as alter the 
quality of, the secretions. 

The only order of alterative eccritics which it will be necessary to notice 
separately is one including agents employed to modify the qualities of the 
urine for the relief of stone and gravel. 


Order 9. Lithica ; from XtOoc, a Hone or urinary calculuti). 

Medicines for the stone and gravel. — Under the name of lithicH are included 
medicines which counteract the predisposition to the formation of urinary 
calculi, or which are employed witli the view of effecting the solution or 
disintegraijon of urinary concretions within the body. 

Medicines which counteract the predisposition to the formation of calculous 
concretions in the urinary organs” arc called by Dr. A. T. Tiiotnvson/ antilithm 
{antilithica). 

Solvents for the stone are usually denominated lithontriptica or (more correctly) 
lithonthryptica (from Xfdoy, a dom or urimry calculus^ and 6pvTmK6sf from 1 

break ox crush), Pliny ^ tcrmvS them saxifraqa (from saxum, a stone, Mid franyOy 1 break). 
They might with more propriety be termed lithonlytica (from X/doy and XtJ®, 1 dissolve 
or break up). 

The constituents of urinary concretions, for the prevention or removal of 
which lithics are administered, are the following: — 


Lithic or uric acid. Cy.stic oxidei 

lithate of ammonia. Xanthic oxide. 

Oxalate of lime. Carbonate of lime. 

I 

The is a list of medicinal agents used as lithics 


Phosphate of lime. 
Phosphate of magnesia and 
ammonia. 


^ Mements of Materia Medica and Therapeutics, 
^ Historia. NuturaHs^ lib. xxii. cap. 30. 
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PAPA^EACEiE. 

Papaver somniferum — Opium, 

RoSACEiE. 

Alchimilla arveiisis — JSerbcu 

UMB ELLIFEEiE. 

Baucus Carota — Frucius^ 


VEGETABLE. 

Eeicacea!:. 

Arctostaphylos Uva Ursi — Folia, 

UETlCACEiE. 

Parietariu ofllcmalis— 

Conifeka;. 

Firms; pliirinisB species — Terehiuthina, 


Astringeutia vegetabilia Acidum bcnzoicum (see ante, p. 172). 

Ainaravegetabilia ] (8eetf»^^,p.2Uy.iU), Acidum cirmaraicum. 
xVcida vegetabiiia (see ante, pp. 170 — 176). Acidum malicum. 


INORGANIC. 


Aqua. 

Acida mineralia (sec ante, pp. 170 — 175). 
Acidum carbouicum. 

Alkaliiia (see ante, pp. 170—178). 

Sapo. 

Litliiaj carbonas. 


Borax. 

Sodai phosphas. 

Salia ncutra vegetabiiia (seeanfe, pp . 1 78 — 1 82) . 
Flumbi nitro-saccharas. 

Aqnne mincrales (Malvern ; Vichj), 


Biuretica (see ante, p. 250). 


In the treatment of lithiasis two objects require attention : one is the 
|)revention of calculous depositions within the body ; and the other is the 
removal of the already deposited matter. The second object is attempted by 
means, some of wliicli are medical, others surgical : the latt(;r wnll of course 
not require notice hcr(\ 

Tlie })rev(mtivc treatment of lithiasis varies somewhat according* to the che- 
mical nature of the urinary deposit ; but in a general way it may be said to consist 
in a strict attention to diet and regimen, the promotion of the cutaneous func- 
tions, the regulation of the condition of the stomach and bowels, and the 
employment of litliics or medicines wdiich, by their special influence over the 
urinary organs and the urincj, prevent the formation of urinary deposits, , 

Lithics, considered with reference to their influence over the urine, are of 
three kinds, — diuretics, alteratives, and solvents. 

1. Diuretic lithicft . — Medicinal agents which possess a diuretic quality 
have long been celebrated in the treatment of stone and gravel. 

Jn some cases tliey appear to act by increasing the quantity of water 
secreted by the kidneys, and thus, by rendering the urine more dilute, 
enable this secretion to retain in solution its solid constituents. In other 
cases they appear to give relief by promoting the secretion of lithic acid,^ 
which, in some cj^es, appears to act as a sort of materiel morhi (Prout). 
In this way Dr. Kont^ thinks that ^Hhe good effects long ascribed to certain 
remedies of the active diuretic kind may be probably explmned ; such remedies 
appearing to possess the power, when given in favourable conditions of the 
system, 'of exciting the kidneys to separate large quantities of lithic acid ; 
and in this way, by bringing about an artificial crisis, to produce great and 
immediate benefit/^ 

The efficacy, in the lithic acid diathesis, of a mixture of turpentine and 


^ The existence of lithic acid in the blood in gout, and its diminution or absence in the urine 
immediately preceding the gouty paroxysm, has been recently proi?ed by Dr. Gacrod (London 
Medical Gazette, Feb. 25, 1848). 

" On the Nature and Treatment of Stomach dttd Vriuary Biseaxes, 3^ edit. p. 227, 1840. 

VOL. 1. ‘ S ‘ 
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opiam,^ of muriatic acid and opium,^ of the fruit (commonly called seeds) 
of the wild carrot, of the parsley breakstone {AMiimilla arvetisis), of 
spiritus setheris nitrici, of spiritus juuiperi compositus, &c,, may thus be in 
part explained. The beneficial effect of colchicum in gout has been ascribed 
to its causing the secretion of lithic acid. 

2. Alterative lit hies, — These are agents which alter the chemical 
qualities of the urine, and thereby prevent the formation of urinary deposits. 

Some of them affect the urine by a direct chemical agency; that is, they 
become absorbed, are eliminated in the kidneys, and thus directly alter the 
chemical properties of the urine (see antey p. 101). The alkaline and saline 
lithics act, in part at least, in tliis way; as do probably the acids also. 
Dr. Front 3 states that "fluids contaiiiing the malic acid seem to possess pecu- 
liar powers in arresting the deposition of the phosphates in some individuals.'’^ 
Hence the beneficial influence, in many instances, of cider and perry. To 
this acid he also ascribes the solvent powers of Alchimilla arvensis.'* 

Some, on the other hand, indirectly alter the chemical qualities of the 
urine by the changes they eftect in the vital processes of the animal economy. 
They modify the primary or secondary assimilation processes either by theit 
influence over the nervous system or otherwise. Opium and vegetable bitters 
oftentimes prove beneficial in deposits of the triple phospliates : the foniier 
allays nervous irritation; the latter is calculated to relieve debility. 

3. Lithonlytics ; Lithonthryptlcs or Lithontriplics ; Halve n is for the 
stone, — These have been employed in two ways — viz. by the mouth and by 
injection into the bladder. 

a, Lithoiilytics by the mouth. 

A perfectly healthy condition of the urine, says Dr. Prout,*'* " is not 
only one of the most natural, but probably also one of tin*, most powerful 
solvents for all the ingredients likely to exist in urinary calculi that w e can 
hope to possess. So satisfied am I of the generul truth of this remark, that, 
my belief is, that there is scarcely any form of stone tliat would long bear tlie 
continued action of healthy urine wit hout becoming more or less dissolved or 
disintegrated.^^ Admitting this to be true, it follow s that the most rational 
mode of effecting the solution of urinary calculi is by promoting the copious 
secretion of healthy urine. 

In health the transparency of the urine is scarcely affected by the cooling 
of this liquid, a few nebulae of mucus being alone deposited. When, 
however, the solid constituents of this secretion exist in an absolute or relative 
excess, the urine is either turbid when ^^pbd or becomes so on cooling. It 
is obvious, therefore, that in the latter state it is unfitted for acting as a 
solvent of urinary calculi, as it is already saturated. In such cases water 
becomes a valuable agent. It dilutes the urine, and enables it not only to 

' Dr. Henry {Mc^Chimrg, Trails, vol. x. p. 136) says that a remedy apparently conipose/1 of 
turpentine and laudauhm has sometimes brought away several ounces of lithic acid in the course of 
a day or two. \ % 

2 Opium is useful id these cases “ not only on account of its sedative properties, but from the 
property which it likev^se possesses of iucreasing the secretion of lithic acid.” (Prout.) When 
the lithic acid is dispos^id to come away in the form of gravel, Dr. Prout advises the use of a 
combination of muriatic '^mid and opium ; but when it is disposed to concrete he substitutes the 
liquor potassee for the aci\I. * 

® Op. ante at. p. 283. 

** Philosophical Transewtions for 1843, p. 8. 

5 Op. ante cH. p. 452. ^ 
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retdn in solution, on cooling, the ordinary constituents of this secretion, but 
to act as a solvent of calculi. Hence, then, a copious use of aqueous fluids 
is an indispensable adjuvant of all lithontriptics. Even the long-continued 
action of large quantities of simple water on urinary calculi is capable 
apparently of disintegrating, and, in some cases, of dissolving them.^ 

Bourchardat® asserts that water is the best lithonthriptic, and states that 
great water-drinkers are never afflicted with urinary calculi. He also insists 
'Hhat lithontriptics arc in general really and surely useful only when the 
urine remains limpid on cooling.^^ 

The great majority of agents employed as solvents for the stone are either 
acid or alkaline: the former being employed in pliosphatic deposits; the 
latter in the litliic acid diathesis. But as healthy urine contains no free and 
uncombined alkaline or acid ingredient, Dr. Prout concludes that lithoiilytics 
are to be souglit for ainoTig a class of liarmless and unirritating compounds, 
the elements of wliich are so associated as to act at the same time with respect 
to calculous ingredieuts, both as alkalies and acids.^^ 

At present no substance of this kind is known; but the solutions of the 
^super-carbonated jilkalies, containing a great excc'ss of carbonic acid, approach 
the nearest to them. 

These are used in two forms, either as natural mineral waters or as 
aitificial soda and potash waters. Of the lattca*, the potash matters are 
preferable; and when the calculus is of the litliic acid variety, and the 
diatliesis decided, from ^ss. to 5j* of the carbonated alkali, and as much of 
ilie iartarized soda, may be dissolved in en.v]\ bottle, which may be taken 
twice a day with an equal ([uantity of warm distilled water. On the other 
liand, wlien the concretions consist of the ])hospliates, and the urine is 
decidedly alkaline, the alkali may be omitt(‘.(l altogether, and tlie compound 
may either (jonsist of distilled water irapn^gnated with (rarbonic acid gas, or 
occasionally sonic acid, as the nitric, may be. substituted for the alkuF^ (Front). 

Of the natund mineral waters those of Vichy^ liave been most noted for 
the cure of stone and gi’avel. Tliey contain super-earbonate of soda, and, 
when taken internally, render the urine alkaline. The Malvern winter, — 
principally by its purity, partly also by the minute quantity of alkali w'hich it 
contains, — is useful in litliic acid deposits. 

Limc-w'ater and soap have been much celebrated as solvents for urinary 
calculi.^ They are the chief active ingredients in Miss Joanna Stephenses 
Receipt for the Stone and Notwithstanding the favourable 

^ CheviWler, Essai^r la dmoludofi de h ^O^ravei/e ft des rntenh de la vnsie. Paris, 18H7 ; 
also, Land. Med, Gaz. vol. xx. p. 431. 

^ Nouveau Vormulaire Magistral, p. 224. 3me edit. 1845. 

^ These waters, which were vaunted as solvents for stone by M. Petit, have of late years been 
the subject of numerous discussions among French physicians (see Bullethi de VAcademie Rogale 
de Medecine, t. v. p. 60, for 1840; also, British and Foreign Medical. Beview for October 1841). 
“At the present time,” says M. M^rat (Supplement an Bictionnaire tlniv, de Maiiere Medicate^ 
p. 736, 1846), '‘the patients at Vichy are divided into two parties-, one, consisting of the gouty 
invalids, under the direction of M. Petit, who have faith in the waters ; the other, under that of M. 
PrnneUe, who are afraid of them. We believe,” adds M. Merat, “that M. Petit has given up his 
notions about the solution of gravel and calculi, and that he now holds the same opinion as his 
master [M. Prunelle], that the Vichy waters merely cause the expulsion of urinary concretions.” 

^ ^ See Dr. Whytt’s Ftssag on the Virtues of Lime- Water and Soafi in the Cure of the Stone^ 
Edinb. 1752. — He relied on about an ounce of Castile soap and two or three pints of lime-water 
the course of twenty -four hours. -• 

As this lady acquired no slight fame by her mode of treatment, a great desire was manifested 
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reports to the contrary,^ it appears to me that no rational ground of hope can 
now be entertained that lime-water is capable of dissolving urinary calculi in 
the kidneys or bladder ; but there is abundant evidence to prove that patfents 
alBicted with the uric acid diathesis have sometimes experienced extraordiiiSg^ 
benefit from its use.^ Chevallier^ accounts for its efficacy in the treatment 
of gravel and stone by the circumstance of the combination of the liihe Vrith 
tiric acid forming a very soluble salt, viz. urate of lime ; and he even thinks 
that lime-water may be useful in phosphatic calculi, either by depriving them 
of a portion of the uric acid which they contain, and thus rendering them less 
dense ; by decomposing the ammoniacal salt which enters into the composition 
of some; or by acting on the animal matter wliich holds the molecules of 
these calculi together. 

Borax and phosphate of soda are other lithonlytics which have been used 
in consequence of their solutions acting as good solvents for lithic acid. 

The acids likewise have been used to modify the renal secretion. Though 
they are secreted by the kidneys in combination with a base {see ante, p. 173), 
and do not, therefore, react in the urine as free acids, yet they are occasionally 
useful in calculous complaints. 

In conclusion it may be observed, that while in several instances marked 
benefit and relief has been obtaiiuid by substances administered by the mouth 
under the name of lithonthryptics, no confidence can be placed in the solvent 
powers of any agent hitherto employed. . The relief obtained in several 
instances has been derived, not from the solution of the calculi, but from the 
diminution of pain and irritation in the urinary organs. 

It deserves also to be noticed tliat all the medicines wliich are reported to 
have been successfully administercjd by the mouth for the solution of urinary 
calculi, belong to the class of alkaline substances ; and that the secret of 
their success seems to have been their plentiful dilution with aqueous liquids. 
Provided this be attended to it is probable that the carbonated alkalies are as 
good lithonlytics as the caustic alkalies, while they are much less obnoxious 
to the digestive organs. 

P, Lithonlytics injected into the bladder. — The direct and certain mode 
of bringing solvents in contact with calculi contained within the bladder is 
by injection. But the objection to this mode of proceeding is, that the 
introduction of chemical agents, sufficiently strong to exert much influence 
over the cfilculi, into the bladder, would be attended with dangerous irritation 
to the vesical coats. This plausible obj[ption has not, however, in all cases 

to know the nature of her remedies, which she offered to discover on the^yment of a stutable 
reward. A committee of professional men was appointed to examine the efficacy of her treatment, 
and her medicines were given to patients known to have calculi. The report made by the 
committee {Gentleman's Magazine for 1740, vol. x. p. 185) as to the effects was soihvonrahl^ that 
Parliament was induced to grant a reward of £5000, a notice of which appeared in the fmdm 
Gazette of March 18, 1789 1 (D’Escheniy, J Treatise of the Causes and S^mjUcms ef the Stone, 
1755.) The essential parts of her remedies were lime (prepared by calcining^g-shells 
soap, and some aromatic bitters, viz. camomile flowers, sweet fennel, parsley, burdock leaves, Ac. 
{Gentleman'is Magazine for vol. ix. p. 298). That the patients submitted to treatment 
obtained relief by the remedies employed cannot, 1 thiuk, be doubted, but no cure was effected; 
that is, no calculus was dissolved, for in the bladder of each of the four persons whose core was 
certifled by the trustees, the stone was found after their death (Alston’s Leot, m tie Mat* Mei* 
vol. i. p. 268, Loud. 1770). 

^ ChevalHer, Land. Med. Gaz» vol. xx. p. 460. , 

* Van Swisten’s Comme^tdfies mon MoerhaaveS Aghorisms, vol xvi. p, 299. 

^ Lond. Med. Oaz. vol xx.ip. 5b4, 



EocErrica :-rLixHiC!s. 261 

been fouEd to hold good. On the contra^ lithonlytic injections into the 
bladder have, in, sonie instances, allayed irritation, 

; The substances which have been employed in this way are — ^lime-water, 
tdk|Jine solutions, acid solutions, and a solution of nitro-saccharate lead. 
Mr, Ure^ has proposed to employ a solution of carbonate of lithia. 

In several instances lime-water lias been introduced into the bladder without 
inconvenience; and, in one instance,^ it appears to have been successful, as 
it is stated that no relic of the stone was left.' In this case about five ounces 
of lime-water were introduced twice daily for ten weeks. 

Alkaline solutions have also been used, and, in some cases, successfully. 
In one instance, ^ from tliree to six ounces of a solution of caustic potash, 
which hardly produced a feeling of wannth in the mouth at 98® Fahr., was 
introduced t\vice daily, and is said to have effected a perfect cure. In another 
case,* a solution of 115 grains of bicarbonate of soda to the wine pint of water 
rendered the fragments of an uric acid calculus so friable that very slight 
pressure was sufficient to break them. 

Water, acidulated with hydrochloric, sulphuric, or nitric acid, has been 
tried in several instances, and, in some, with success. Sir B. Brodie® 
employed water acidulated with two or two and a half minims of nitric acid 
to everj^ ounce of distilled water. The injection was used for from fifteen to 
thirty minutes every tw'o or three days. The symptoms were relieved and a 
phosphatic calculus dissolved. Li another ease,® water containing a small 
portion of nitric acid (from To -jj-ths to Troths) has been injected with 
success. 

More recently, Dr. Hosken^ has used a solution of nitro-saccharate of lead.® 
The solution consisted of one grain of nitro-saccharate of lead moistened 
with five drops" of pure saccharic acid and dissolved in a fluid-ounce of 
distilled water/' The liquid thus obtained was bland, without any astrin- 
gericy, but had a slight acid reaction. It decomposed phosphatic calculi, 
and caused the deposition of phosphate of lead. When injected into the 
bladder rendered morbidly irritable by the presence of stone, it was freely 
tolerated. 

Even simple water injected into the bladder daily for several months 
has appeared to have partially dissolved and disintegrated a phosphatic 
calculus,^ 

On the whole, it is obvious that sufficient success has been obtained by the 
injection of lithonlytic liquids into the bladder to warrant further experi- 
ments and perseverance in this method of treatment. 

• PharmadeutM Jourmd, vol. iii. p. 71. Carbonate of lithia is a constituent of several German 
mineral waters which have been found serviceable in affections of the urinary organs. One part of 
carbonate of lithia is soluble in 100 parts of water at 60° Fahr. 

® W, Butter, Method of Cure for the Stone, chiefly by h^ectlone, 12mo. Edinb. 1754. 

• Bitter, in Hufeland’s ionrnal, Bd. xxv. j also, British and Foreign Medical Review, vol. xii. 
pp. 899—400, 1841. 

< Cdmptes Bendus, March 21, 1842, 

• Fonddn Medical Gazette, June 18, 1831. 

J Coinptes Eendtfs, March 21, 1842. 

^ FhiL Trans, for 1848. 

^ Nitro-saccharate of lead was thus prepared. Pulverized sacchar^te of lead was dissolved in a 
sofheient quantity of cold dilute nitric acid (one acid to nineteen water)/ By filtration and gradual 
evaporation, amber colonred crystals of nitro-saccharate of lead were obtained. 

^ British and Foreign Medical Review, vot, xii, p, 400. 
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, IXJ G'eweftca. Medicines acting on the Sraual Organs. 

Medicines which act on the sexual organs may be termed ffenetica 
(ytvttticd ; from yeivofiat^ / am begotten or I beget : whence yiv^friQy 
generation). 

This class includes the medicinal agents supposed to affect the venereal 
orgasm, and those which act on the uterus. 

1. Affecting the orgasm. 

The existence of medicinal agents endowed with specific aphrodisiac or 
anaphrodisiac powers has been denied by some, and admitted by others. 
Most modem systematic writers on pharmacology have agreed with Dr. Cullen^ 
in the belief of the non-existence of agents of this kind j and, therefore, in 
recent works on Materia Medica, aphrodisiacs and anaphrodisiacs are, as 
distinct classes or orders, unnoticed. 

But it appears to me that Dr. Cullen’s opinion is scarcely supported by 
fact. That the sexual feelings and powers may be influenced directly or 
indirectly by substances taken into the stomach, cannot, I think, be doubted. 
The aphrodisiac property of phosphorus, for example, has been recognised 
both in man and the lower animals ; and there is reason to believe that some 
other agents, as Indian hemp, act in the same way. The refrigerant and 
anaphrodisiac effects of nauseants and drastics are well known. 

Prom time immemorial a belief has existed in the aphrodisiac and 
anaphrodisiac properties of certain dietetical and medicinal agents and though 
the popular opinion may be in many cases erroneous, there is reason to 
suspect that it has some foundation in fact. Such agents would probably 
prove more influential on the susceptible nervous system of inhabitants of 
warm than of cold climates. 

In practice, cases not unfrequcntly occur in which aphrodisiac or 
anaphrodisiac agents are indicated, and in which medicinal substances are 
given with the view of producing the one or the other of these effects. It 
appears to me, therefore, that a brief enumeration of substances reputed to 
possess aphrodisiac or anaphrodisiac pro|>crties may not be uninteresting or 
useless. 

Order 1. Apitrodisiaca (acppohariaicd ; from a(ppoSiaia, vemrg),^^ 
Medicines which are supposed to excite the sexual feehngs, or to increase the 
venereal powers, are called aphrodisiacs. 

Various odoraments, as musk, castoreum, civet, and Timbergris,^ have 
been employed as sexual stimulants. Several intoxicating agents, especially 
wine, Indian hemp, and opium, have been used as aphrodisiacs; but it is 
doubtful whether any of them increase the sexual powers, though they may 
inflame the imagination and excite desire : wine is well known to ^minish 
them. Nux vomica appears to be a sexual stimulant. Spic^.s (see ante, p. 
219) ; the alliaceous and cruciferous stimuli which contain the allyle oils (see 

^ Treatise of the Materi^a Medica^ vol. i. p. 171, Edinb. 1789. 

® For a list of such subata^-es, see Vire/s memoir Bea MSdicamen^s Aphrodmapies en gSnStal, 
et en partieulier sur U Dukaim la Bibht in the Bullet, de P/iarmacie, i. v. p. 198. 1818. 

^ Prosper Alpinus (Be Medicim j^ppHontm,, h'b. iii. cap. xv.) states that the Egyptian women use 
unguents containing musk, aimbergris, aloes, and ci?^, “ ad coeuntibus voluptatem conciliandom.” 
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antey p. 220) ; some of the resinous stimulants, as the turpentines and the 
fetid gum-resins; phosphorus; cantharides; emmenagogues, as borax and 
aristolochia; the chalybeates; and certain dietetical substances, such as fish 
shdl-fish, salt, and leguminous seeds, are reputed aphrodisiacs, and some of 
them may, perhaps, under certain circumstances, occasionally act as such. 

Oeubr 2. Anaphiiodisiaca (ava^poJtffiaica, from avappaSiffla, absence of 
the sexual feelings), — Medicinal agents which are supposed to take away or 
repress the sexual feelings are called anaphrodisiacs or antaphrodisiacs. 

Nauscants (as emetic tartar) and drastic cathartics act as anaphrodisiacs. 
Carbonate of soda and soda water are also said to possess similar properties ; 
as well as Iiemlock. Camphor has been long in repute as an anaphrodisiac ; 
and by the school of Sdernum it was said that cgmphora per nares cas- 
trat adore mares,'' Trousseau and l^idoux^ experienced temporary anaphro- 
disia from 36 grjiius of this substance. 

Many other substances are rejmted anaphrodisiacs, but on insufficient 
evidence. Such are the aromatic labiate plants, coffee (which has been called 
potas capoHum), cucurbitaceous plants, lettuce, &c. &c. 

2. Affecting the uterus, 

(Uteriua.) 

This division includc's two orders of medicinal agents, emmenagogues and 
echolics. 

Order 3. Emmenagoga {Ifxgrjvayiayay from the menstrual dis^ 

charge, and hyioyoQ, eliciting or evoking ') ; Menagoga. — Medicines which 
excite or promote the catamenia are denominated emmenagogues. 

As the suppression or retention of the catamenia may be occasioned by very 
different circumstances, no one agent can be expected to prove emmenagogue 
in all, or even in many easels. Deficient menstruation is rarely, perhaps, an 
idiopathic disease, but in general a morbid symptom merely ; and therefore 
those agents which remove it must be relative, tliat is, must have reference to 
the disease wliich produces it. 

When amenorrlKca coexists with ansemia, the most effectual jemmenagogues 
are the chalybeates (see ante, p. 189). In most cases it will be found 
advisable to conjoin aloetic purges. In hysterical amcnorrhoca unaccompanied 
by anserhia, ammoiria, the fetid gum resins, castoreum, cubebs, &c., prove 
indirectly ^aOIJJ^iiagogue. Here also aloetic purgms frequently prove 
serviceable. VPIten ameuorrhoea occurs in plethoric lumits, blood-letting and 
active cathartics act indirectly as emmenagogues. 

But the term emmenagogue is usually employed in a more limited sense, — 
namely, to indicate those substances which are supposed to possess a specific 
power of affecting the uterus, and thereby of promoting the catamenial 
discharge. There are, however, few bodies to wduch tliis definition can be 
strictly applied. |ndeed, two reasons have led some pharmacological writers 

' The popular notion that those who live principally on fish are unusually prolific, appears to be 
ermeouB. (See my ow W jOiX P- 282 .) 

“ TfidU de ThSrapeuii^e, t. i. p. 48 , Paris, iS 36 . These authors iiieiilion, as the characteristic 
of the anaphrodisia produced by camphor, rimpcrfeciion de rercction.” 
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to doubt the existence of any medicines which can be properly termed specific 
emmenagogueSj — namely, the uncertainty of all the means so named, and the 
uterus not being an organ intended for the excretion of foreign matters. 

The substances usually regarded as specific emmenagogues are, for the 
most part, medicines which, when taken in large doses, act as drastic 
purgatives. Such are savin, black hellebore, aloes, gamboge, &c. They 
excite the pelvic circulation, give rise to a sensation of bearing down of the 
Womb, especially in females disposed to procidentia uteri, increase uterine 
hemorrhage or the menstrual discharge when given during these conditions, 
and, when administered in chlorosis or amenorrheea, sometimes bring on the 
catamenia. 

Stimulating diuretics extend their exciting influence by contiguous sympathy 
to the uterus, and thus often act as emmenagogues. Gin, which is frciquently 
employed by females to excite the menstrual discharge, appears to act in this way. 
I have known abortion produced by cantharides given as an emmenagogue. 

Eue is a reputed and popular emmenagogue. It possesses cerebro-spinal 
properties, and has on several occasions produced miscarriage. 

Madder was a favourite emmenagogue with the late Dr. Homc,^ who declared 
it to be the strongest and safest known. 

Stinking goosefoot or stinking oraclic {Chnwpodifwi olidnm) is not uii- 
frequently used by females as an emmenagogue. It is sold by licirbalists, and 
is in sufficient demand to induce the herb-growers at Mitcham lo/mltivate it. 

Ergpt of rye possesses an unequivocal influence over the uterus. Bui it. 
rather promotes uterine contractions than tlie menstrual function, though it 
has on many occasions been successfully employed in aincnorrhcca. 

Borax is a stimulant to tlic uterus, and sonnitiines proves ejnmcnagogue. 

Mercurials and iodide of potassium promote the catamenia in coimnon with 
the secretions generally. 

Aristolochia was formerly in use as an eirirneiiagoguc;. 

OiiDER 4. Ecbolica (from inf^oXiov, a medicine ivhich canmfi abortion 
qr tJui expuhion of the fwtus) \ nhortiva ; amhlotica (d/i/3Xwri<cd) ; 
amhloihridia (a/Lx/3\wdpi^ta). — Medicines which excite utcriue contractions, 
and thereby promote the expulsion of the contents of the uterus, are called 
ecbolics. 

Ecbolics are essentially distinguished from emmenagogues by this circum- 
i^ance, that while the latter stimulate the vascular system of the utefus, the 
former excite the uterine muscular fibres. Ecbolics, therefore^ promote the 
expulsion of substances contained in the uterine cavity ; sufti as the foetus, 
the placenta, hydatids, clots of blood, &c. 

The number of ecbolics known is very small. Indeed the only unequivocal 
agent of this kind is ergot. The ergot in ordinary use is that of rye, biit the 
ergot of ' wheat is equally effectual, and the same perhaps may be stated of the 
ergot of all grasses. 

Borax is said to act tis ail ecbolic. 

* Clinical ExperimentSy p. 422, 2d edition, Lend* 
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Special Pharmacology treats of medicines individually. These I shall 
arrange in two ^oups, called respectively the inorganic and the organic ; 
the former of which will be sub-aivided according to the chemical relations 
of its members, the latter according to their external^ or, as they are usually 
termed, natural history characters. 

Objections may be raised to this mixed system of classification ; but in the present 
state of science, an arrangement founded exclusively either on external or on chemical 
characters, must be most unsatisfactory. Our knowledge is as yet too incomplete to allow 
us to follow cither principle exclusively ; and some of the most recent writers * on mineralogy 
admit the insufliciency of external characters for the determination of all mineral species. 
1 cannot admit the propriety of limiting the tenn natural history cliaractcrs to external 
properties only, and of excluding chemical cliaracters from tlic means employed to distin- 
guish natural bodies.'-* The best and most perfect classification would be obviously that 
which is founded on a consideration of all the properties. 

The division of medicines into inorganic and organic is not free from objections or 
without difiicultics ; for there arc souie substances which might with equal propriety be 
referred to either group, simie they arii composed both of inorganic and of organic com- 
pounds.^ Such are metallic salts com[)Osed of a metallic oxide; and an organic acid. These 
bodies are usually refeiTed to organic substances ; bui Jis in nmst (;ases their medicinal 
propert ies an; allied to f hose of the inorgjiiiic salts of the same inetids, it wiU be more 
convenient and natural for me to consider them among inorganic substances. 


1. INOllGANIC BODIES. 


Of the inorganic or anorganic substances used in medicine some are 
simple, others are compound. 

At the present time (May 1848) sixty-two^ simple or elementary substances 
are known ; and of tliese, thirteen are called non-metallic bodies and forty-nine 
are termed metals. 

NON-METAmC BODIES OR METALLOIDS. 


1. <i Oxygen. 

2. Hydrogen. 

8 . 

4. Boron. ^ 


5. Silicon. 

6. Phosphorus. 

7. Sulphur. 


8. Selenium. 

9. Iodine. 

10. Bromine. 


11. Chlorine. 

12. Pluorine. 

13. Nitrogen. 


^ Report on the Recent Froffiess and Present Slate of Mineralogy , by W. Whewell, M.A. (In 
the Report of the Mrsi and Second Meetings of the British Association, Lond. 1833 ).— System 
of Mineralogy, by J. D. Dana, A.M. p. IS, 2d edit. New York, 1844. 

® Glocker, in his Gienerum et Specienmi Minendinm secundum Ordines Naturales digesloruM 
l^nopsis (Ualee Saxonum, 1847), has arranged minerals in eighteen orders, which he calls natural, 
the characters of many of which arc wholly chemical. These ord^s are continued iu five classes 
exclusively founded on the chemical nature of the substances. It is obvious, therefore, that the: 
author includes chemical properties among uatiwal history characters. 

® “ Organic compounds,*’ says Leopold Gmelin Chemie, 4icr Bd. p. 4, 1848), 

“arc simple compounds containing more than one atom of carbon.’’ By the term sirnple-compounds 
are meant those which cannot be formed of other compounds. Su^ substances as bicarbonate of 
potash arc, therefore, obviously excluded. 

^ 1 have not included the newly aunouncerf metal called ilmenium ju this niUnhcr, some donhts 
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METALS. 


14. Kalittm. 

15. Natriam. 

16. Lithium. 

17. Barium. 

18. Strontium. 

19. Calcium. 

20. Magnesium. 

21. Cerium. 

22. Lanthaiiium. 

23. Didymium. 

24. Yttrium. 

25. Terbium. 

26. Erbium. 


27. Gluomum. 

28. Aluminum. 

29. Thorium. 

30. Zirconium. 

31. Norium. 

32. Titanium. 

33. Tantalum. 

84. Niobium. 

35. Pclopium. 

36. Tungsten. 

37. Molybdenum. 

38. Vanadium. 


89. Chromium 

40. Uranium. 

41. Manganesium. 

42. Arsenicum. 

43. Antimonium. 

44. Tellurium. 

45. Bismuth. 

46. Zinc. 

47. Cadmium. 

48. Tin. 

49. Lead. 

50. Iron. 


51. Cobalt. 

62. Nickel. 

63. Co;pper. 

54. CuicksilTer. 

55. Silver. 

56. Gold. 

57. Platinum. 

58. Palladium. 

59. Khodium. 

60. Iridium. 

61. Osmium. 

62. liuthcuium. 


Ordee I. OXYGEN AND ITS AQUEOUS SOLUTION. 

1. OXYGENIUM.- OXYGEN. 

Symbol 0. Equivalent Weight 8. Equivalent Volume 0*5 or | | 

History. — Oxygen gas was discovered on the 1st of August^ 1774, by Dr. 
Priestley/ who denominated it dephloghticated air. In the following ye.ar, 
Scheele also discovered it, without knowing what Priestley had done, and he 
called it empyreal air, Condorcet termed it vital air, Lavoisier named it 
oxygen (from acid^ and yewaw, / beget or gtroduce), 

NATURAii History. — Oxygen is found in both kingdoms of nature. 

a. In the Inorganised Kingdom. — Oxygen is, of all substances, that which is found 
in the largest quantity in nature, for it constitutes at least three-fourths of the known 
terraqueous globe. Thus water contains eight-ninths of its weight of oxygen ; and the 
solid crust of our globe probably consists of at least one-third part, by weight, of this 
principle ; for silica, carbonate of Umc, and alumina — ^the three most abundant constituents 
of the eartli’s strata — contain each about half their weight of oxygen. Sir H. De la Beche * 
calculates that silica alone constitutes forty-five per cent, of the mineral crust of our 
globe.” Of the atmosphere, oxygen constitutes twenty or twenty-one per cent, by volume, 
or about twenty-three per cent, by weight, to which must be added eight-ninths, by 
weight, of the atmospheric aqueous vapour. 

fl. In the Organised Kingdom. — Uxygen is an essential constitueni of all living 
bodies. It is disengaged by plants and absorbed by animals. The former obtain it by 
the decomposition of water and carbonic acid ; tlie latter consume it in the oxidisemeiii 
of hydrogen and carbon, and the consequent formation of water and carbonic acid. Thus 
the two kingdoms of the organised world bear an important relation lo each other. 
Vegetables may have been the original producers of atmospheric oxygen, as they are 
now the purifiers of the air. In the sun's rays they absorb carbonic acid, decompose it, 
retain the carbon, and emit the oxygen. 

Preparation. — There are several methods of procuring this gas 
1. By heating chlorate of potash, — ^This method yields pure oxygen 
gas. Theoretically 100 grs. of chlorate should evolve 39*183 grs. (=114*6 
cub. inches at 60® P. and 30' bar.) of pure oxygen gas. (Prom 100 grains 
of the chlorate wp may expect to obtain nearly 100 cubic inches of the gas. 


luiving been raised by H. Bose«8 to the reality of ils existence. (See^PoggendorlTs Annatlen^ Bd. 
Ixix. p. 115. 1846). 

* Experiments and Observatwnx on different kinds ^ Air^ vol. ii, p. 106, Birmingham, 1790. 

® Mesearches in TheorHicai Geology y p. 8, Lond. 1834. 
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— Brande.) One equivalent of chlorate of potash yields six equivalents of 
oxygen and one equivalent of chloride of potassium. KO, CIO® = KOI +0®. 


MATJEUXAt. 


Composition. 


I eq. Chlorate 
of Potash... 122*5 




, 1 eq. Potash 47 


S I eq. Oxygen ... 8 
I eq. Potassium 39 



122*5 122*5 


PfiODUCTS. 

6 eq. Oxygea 48 

1 eq. Chloride 
Potassium 74*5 

122*5 


The process is greatly facilitated by intimately mixing the powdered cldorate 
with from TIT to of its weight of powdered binoxide of manganese. A very 
moderate heat is then sufficient to cause the decomposition of the cldorate 
and the evolution of oxygen gas. The mixture soon begins to glow, and the 
gas is given out with great rapidity. The binoxide appears to act mechanically 
and by contact, like iron filings in facilitating the boiling of water ; for it 
does not necessarily undergo any chemical change during the process ; and 
other substances, as oxide of copper, may be substituted for it. 

As thus modified this is by far the most convenient of the different 
methods of prepai’ing oxygen gas. The process may be conducted in a glass 
retort or flask to which a bent tube is adapted by means of a perforated 
cork. Eetorts or flasks made of glass without lead are to be preferred. A 
spirit or oil lamp is used to heat the mixture. 

2. By heati)}g hinoxide of manr/aneae in an iron hotilc , — ^This is the 
dicapest method ; and, for ordinary jmrposes, it yields oxygen gas sufficiently 
pure. The common black oxide of manganese of commerce, called by 
mineralogists fyrolmite, is an impure binoxide. When subjected to heat, 
it first evolves water in the form of steam, frequently cai-bonic acid (from the 
presence of an earthy carbonate), and afterwards oxygen gas. To remove 
tr.'ices of carbonic acid, the gas may be Wcished with lime-water or a solution 
of caustic potash ; but if the first ])roducts be allowed to escape, this proceeding 
is unnecessary. One of the malleable ii’on bottles in which mercury is 
imported from Spain may be conveniently employed for igniting the oxide, a 
piece of curved iron gas tubing being screwed into it. 

By heat the binoxide loses part of its oxygen, and becomes converted into 
1 he sesquioxide. 2Mn = 0 -f Mn^ 0^. By a stronger heat a portion of the 
sesquioxide is converted into protoxide, leaving a compound of sifesquioxide 
and protoxi<i^. The conversion of binoxide into this compound may be thus 
expressed : 3Mn 02=:20 + Mn2 0^, Mn 0. 


Matekhal. Products. 

r 2 cq. Oxygen 16 

3 eq. Binoxide Manganese ~ 132 < 1 eq. Sesquioxide Manganese ... 80 

(. 1 eq. Protoxide Manganese 36 

132 

As 132 grs. of pure binoxide yield 16 grs. of oxygen, 1 lb. avoirdupois 
will yield about 848-} grs. or 71i imperial pints. One pound of common 
commercial black oxide usually yields from 30 to 40 pints ; but, from fine 
samples, from 40 to 50 pints may be procured. 
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The precediiig are the usual methods of procuring oxygen. The following are other 
modes of obtaining it, but they are seldom resorted to. 

1. By heating the black oxide of manganese with its o\m weight of oil of vitriol in A 
glass retort,. The products are sulphate of the protoxide of manganese, water, and 
oxygen, Mn 0^+ HO, SO^«Mn 0, S0» + H0+0. 

By heating three parts of powdered bichromate of potash with four parts of oil of 
vitriol m a glass retort.^ The products are sulphate of potash, sulphate of the sesqui- 
oxide of chromium, water, and oxygen, KO, liJCr + 4 (HO, 80®)*=K0, S0^+Cr*0®, 
3S03*f4H0 + 30. 

3. By igniting the red oxide of mercury. The products are metallic mercuiyr and oxygen. 

4. By j^ithig nitrate of potash. The products are hyponitrite of potash and oxygen, 
KO, Hb5-K0;N03 + 20. 

Properties. — It is elastic, colourless, odourless, tasteless, incombustible, 
but a powerful supporter of combustion. According to Regnault, 100 cubic 
inches of this gas weigh, at the terriperature of 60° E., ajid ulien the barometer 
stands at 30 inches, 34*19 grains: and its specific gravity is 1*1056. 
(According to Berzelius and Dulong, the sp. gr. is 1*1026.) 

Characteristics . — Eree oxygen gas, either pure or in a gaseous mixture, 
is recognised by the following characters : — 

a. \Vlien binoxide of nitrogen is mingled with it, yellowisli or ruddy fumes 
of hyponitric acid are produced. 

/3. When mixed with twice its volmne of hydrogen, and the mixture is 
ex])loded iu the eudiometer, waiter only is the product. The dimiuution of 
volume divided by 3 indicates the amount of oxygen present. 

Oxygcui gas, wiieii absolutely or tolerably pure, rekindles a wood match or 
taper, which is red with heat but without flame, llic only gas likely to be 
confounded with oxygen in this respect is tlie protoxide of nitrogen, fi'oin 
which oxygen is distinguished by the characters above mentioned. 

The presence of free o::§ygen in mineral w aters is derijcted by the sul])liate 
of the protoxide of iron. A bottle being nearly filled with the walor, a 
solution of tliis salt is to be added and the vessel immediately stopped, care 
being taken that every bubble of air be excluded. If oxygen be present a 
yellowish-brown precipitate (sesquioxide of iroji) is produced. Some persons 
add a few drops of liquor potjxssm to the mixture : if no free oxygen be jireseni, 
a bluish jirecipitate (hydrated ju'otoxidc of iron) is formed ; but if there be 
oxygen, a yellowish-l)rown precipitate (sesquioxide of iron) occurs. 

Combined oxygen is recognised thus. 'Jlic oxides of the noble metals are 
reduced Vy heat, oxygen gas being set free. The oxides of tlic ignoble 
metals, when mixed with carbon and ignited, are reduced, carbonic oxide or 
(jarbonic acid being evolved. Every volume of carbonic oxp?:; Contains half 
a volume of oxygen, and every volume of carbonic acid its owm volume of 
oxygen. The oxides of potassium and sodium arc also reduced by carbon 
and heat, carbonic oxide being evolved. Potassium decomposes (cither at 
common temperatures or at a red heat) most compounds containing oxygen, 
and becomes converted into potash ; and it is sometimes iiselul for detecting 
the presence of oxygen. In organic analysis, the amount of oxygen contained 
in the organic substance is estimated from the loss, and is, therefore, liable to 
fallacy.3 


’ Balmain, PhartnacetUica^ Journal, vol. ii. p. 92. 

^ To illustrate the nature of the fallacy alluded to in the text, the analysis of cystic oxide may be 


Physiological Eftbcts. 


Physiological Effects, a. On Vegetables . — Oxygen gas is essential 
to the germination of seeds and to the existence and growth of plants. 
Edwards^ says that seeds in germinating decompose water to obtain oxygen. 
In the shade, vegetables absorb it from the atmosphere and evolve an equal 
volume of carbonic acid ; while, in the solar rays, the reverse changes take 
place, carbonic acid being absorbed and oxygen expired. The vigorous growth 
of plants in inclosed cases, as originally proposed and practised by my friend 
Mr. N. B. Ward,2 does not invalidate the above statfjments; since the cases 
are never completely air-tight, but allow the ingress and egress of air 
consequent on changes of temperature. The quantity of oxygen required for 
the growth of some plants, however, ai)pears to be much smaller than was 
previously supposed. 

The effects of pure oxygen gas on germination and vegetation have been 
examined by Theod. de Saussure.^ He found that the })eriod of germination 
is the same in oxygen gas as in atmosy)heric air, but that seeds evolve more 
cnrbonic acid in tlui former than in the latter. Plants do not thrive so well 
in an atmosplierc of oxygen gas in the shade as in one of common air; they 
give out more carbonic acid, which is tilways injurious to vegetation in the 
shade. Wlieii (exposed in oxygen gas to the direct rays of the sun, they 
augment in weight about as tuucIi as in atmosplieric air. 

On Auiniah gcneralln . — It is usually assorted that all animals require 
the inlluence of oxygen, or rather of air, to enable tlieiin to exist; but this 
iisscrtion cannot be proved in the case of soim^ of the lower animals. Thus 
intestinal worms seem to dispense with respiration.^ Some animals which 
i*espire have no organs especially devoted to this function : in these the 
cutaneous surface idlects respiration ; as in the Po/ypifera. In the Infusoria 
the respiratory org^ins arc delicate cilia. Many animals have branchim, or 
gills, for res])iration, as some Mollnsea, some Annelida, and tishes. Leeches 
respire by subcutaneous sacs, which open externally. The respiratory organs 
of insects arc ramifying tracheae liastly, tlie higher classes of animals, as 
the Manmials, respire by means of lungs. Whenever respiration is effected, 
a portion of oxygen disappears, while a (|uuntity of carbonic acid, nearly equal 
in volume to the oxygen consumed, is produciid. 

The continued respiration of oxygen gas is injurious, and even fatal to 
animal life; this has been observed by all ex])eriincntcrs. Animals live 


quotod. This organic substance was analysed by Dr. Front Ckir, Trans, vol. ii. p. 480)» 

who found tbaftP^itained in 100 parts 


Carbon 29*875 

Hydrogen 5*125 

JMitrogen 11*850 


46*850 

Deficiency 53*150 


100*000 

He therefore placed the deficiency to the account of oxygen. Now it has been more recently 
ascertained by Thaulow {Ann. der Chem. w. Fharm. xxvii.), that about one half of tiiis deficiency is 
due to sulphur. 

* Athevmm, Feb, 2, 1831^. j 

Companion to the Botanical Maffazine,for May, 1836. 

Reckerckes Chimiques mr la Vegetation, np. 1 1, 12, and 93, Paris, 1804. 

^ Muller’s Thysiology, by Baly, vol, i. p. 295. ^ 
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longer in aj given volume of oxygen than in the same quantity of atmospheric 
air, but the continued employment of it causes death. Mr. Broughton 
confined rabbits, guinea-pigs, and sparrows, in glass jars containing oxygeii, 
and inverted over water. At first they suffered no inconvenience, but in 
about an hour their breathing became hurried and the circulation accelerated. 
This state of excitement was followed by one of- debility; the respirations 
became feeble, and were more slowly performed ; loss of sensibility and Of 
the power of voluntary motion supen^ened, tiU the only remaining visible 
^tion was a slight one of the diaphragm, occurring at distant intervds. Oh 
opening the body, the blood (both venous and arterial) was found to be of a 
bright scarlet hue ; it was thin, and rapidly coagulated. The gas in which 
animals had thus been confined till they died, retained its power of rekindling 
a blown-out taper, and of.sustaining for a time the life of another animal 
introduced into it ; and Mr. Broughton hence deduced the inference that it 
does not contain so great an excess of carbonic acid as the gas left when 
animals have perished by confinement in atmos})heric air ; and he considered 
the train of symptoms induced by the resjnration of pure oxygen gas as 
analogous to those wliich follow the absorption of certain poisons into the 
system.^ Injected into the pleura, oxygen gas is very quickly absorbed, 
without producing inflammation. Cautiously injected into the veins of dogs, 
it has no sensible eflect on the system.^ 

y. On Man , — If pure oxygen be inspired a few times it does not jiroduce 
any remarkable phenomena ; though some have ascribejd vmous effects to it, 
such as agreeable lightness in the chest, cxliil^ffation, increased frequency of 
pulse, a sensation of wanntli in the chest, gentle ])erspiration, and an 
inflammatory state of the system. But several of these results tose probably 
from mental influence, others from the mode of inhaling the gas, and perhaps 
some might depend on the employment of impure oxygen. * 

Uses. — Soon after the discovery of oxygen, the most exaggerated notions 
prevailed as to its remedial powers. Various diseases (scorbutus, for example) 
were thought to be dependent on a deficiency of it ; and it was, in consequence, 
submitted to a considerable number of trials, with, as it |fas at first assert, ed, 
remarkable success. But Chaptal^ and Eourcroy*^ declared that it was 
injurious in phthisis. In England it w^as tried by Beddoes® and Hill.® The 
latter states that he found it beneficial in asthma, debility, ulcers, gangrene, 
white swelling, and scrofulous diseases of the bones. The beneficial results 
obtained by the use of acids (especially nitric acid), of the oxides of mercury, 
chlorate of potasli, vegetable food, &c. were referred to tlijK*^ygen which 
these substances contained, and which they were supposed to communicate to 
the system. These notions are now exploded.^ 

In asphyxia arising from a deficiency of atmospheric air or from breathing 
noxious vapours, the inhalation of oxygen gas has been said to be, and 

^ London Medical Gazette^ vol. iii. p. 775. 

^ Nysten, M^cherches de Physiologiey p. 60, Paris, 1811. 

® Annettes de Chimiet t. iv. p. 21. 

^ Ihid, t. iv. p. 88. 

* CdtmdereUions on the Medicinal Use of Factitious Airs, and on the Manner of obtaining them 
in large Quantities. By T. Biddoes and James Walt. Bristol, 1794 — 1795. 

^ Practical Observations on the Use of Oxygen, or Vital Air, in the Cure of Diseases, Lond. 1800. 

^ For further details respecting these opinions, see the Dictionnaire Urdversd de Maiihe 
Medtcale et de Tkerofeutiqv/c GSneral, par F. V. Merat and E. J. De Lens, t. v. p. 136. 
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probably is, useful. On the same principle, it may be employed during an 
attack of spasmodic asthma when there is danger of suffocation ; but it is at 
best only a palliative, and has no power of preventing the occurrence of other 
attacks. Chaussier ^ has recommended its use in children apparently still-born : 
I have known it used without benefit. To combat the asphyxia of malignant 
cholera, inhalations of oxygen wore tried in Uussia, Poland, Prussia, and 
Prance, but without success.^ On the whole, then, I believe oxygen to be 
almost useless as a remedy.* 

^ AfiUA OXYGEMI. Oxygen Water. — At the mean pressure and tem- 
perature of the atmosphere, 100 vols. of water dissolve, according to 
Dalton and Henry,^ 8*7 vols. of oxygen gas ; according to Saussure,* 6*5 
vols. By pressure in a proper machine, water may be charged with a much 
larger quantity. This solution has been termed oxygenated water y but is a 
very diferent substance to the peroxide of hydrogen, which has also beeii 
known by this appellation (see Hydrogenii hinoxydum), Neither is it to 
be confounded with Scarlets oxygenoua aerated water, which is an aqueous 
solution of the protoxide of nitrogen (sec Afjim niirogenii protoxydi). It 
has been used to the extent of one or two bottlefuls daily, as a slight excitant. 
It is said to increase the apjietite and promote the secTotions, and to be service- 
able in spasm of the stomach, amenorrhoea, hysteria, atonic dropsy, &c. 


Order II. IIYDROGF^ AND ITS COMPOUNDS WITH 

OXYGEN. 

Two comjiouruls only of hydrogen with oxygen are known : namely, the 
protoxide of hydrogen or water, llO; and the binoxide of hydrogen, HO^. 

2. HYDROGENIUM.- HYDROGEN. 

Symbol H. Equivalent Weight 1 . Equimlent Folume 1 or 

History. — Cavendish,® in 1766, may be considered as the real discoverer 
of hydrogen, though it must have been occasionally procured, and some of its 
pro])erties known, previously. He termed it injiammahk air. Lavoisier 
called it hydrogen (from vSwp, water, and yewdio, 1 beget or produce), be- 
cause it is tli^^dicle or base of water. 

Natural History. — It is found in both kingdoms of nature. 

a. In the Inokganised Kingdom. — ^Next to oxygen, it may be regarded as the moat 
important co^titnent of the terraqueous globe. It constitutes 11*1 per cent, by weight 
of water. It is an essential constituent of some minerals (as coid, amber, and siil ammoniac), 
in which it does not exist as an clement of water. The gas which is contained in the 

^ UMtoire et Mmoires de la SoeUte Eoyede de Medeciney 1780 — 1781 ; IlisL p. 346. 

Merat aud De Lens, op. supra cit. t. v, p. 141. 

^ It is remarkable that electricity and oxygen, two agents of vast influence in nature, should 
possess but alight remedial power. 

J of Experimental Chemistry y vol. i. p. 255, lOlh edit. ^Loudon, 1820. 

* HU. Tram, vol. Ivi. for the year 1766. 
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decrepitating fock salt of Wielicska, in a very condensed state, is a mkture of hydrogen, 
carbonic oxide, and light oarburetted hydrogen : the salt decrepitates when pl^ea in 
water, owing to the disengagement of these gases. Lastly, it is evolved from Tolcanoe^ 
or from fissures in the earth, in combination with carbon, sulphur, chlorine or nifeogen, 
under the forms of light carbnrettcd hydrogen, sulphuretted hydrogen, hydrochloric acid, 
and tomonia. ' 

j8. In the Organised Kingdom,— Hydrogen is an essential constituent of all organised 
beings (animals and vegetables), cither combined with oxygen, to form water, or otherwise. 
Certain fungi exhale hydrogen gas both night and day.' 


^Preparation. — Hydrogen is usually procured by, the action of zinc m 
c®fted sulphuric acid. 

Add some granulated zinc to a mixture of 1 part of oil of vitriol and 6 or 8 
parts of water by measure. The operation may be effected in a common glass 
retort ; or in a glass or st^ne bottle, fitted with a bung having two perfora- 
tions, — one to admit a flannel tube, which descends to tlie bottom of the 
bottle, the other for the exit tube. A very convenient vessel, and one not 
liable to breakage, is made of tinned copper. It should be fumiidied with 
two apertures closed with corks, one of which is perforated to receive a flexible 
metallic exit tube. One equivalent of zinc decomposes one equivalent of 
water, and unites witli one equivalenkuf oxygen, forming one equivalent of 
the oxide of zinc, while an equivalent of hydrogen is evolved from the water. 
This equivalent of oxide of zinc combines with an equivalent of sulphuric 
acid, and forms one equivalent of the sulphate of zinc. Zn+HO+SO^= 
ZnO, SO^ + H. 

Matebials. Composition. 
leq. Water.. 9 { } ««’ ** « , 
leq.Zinc . 


1 cq. Sulphuric Acid 40 — 


Products. 

-1 eq. Hydrogen.... I 
cq. Sulpliate Zinc 80’5 


81*5 ^ 81*5 

It is remarkable that zinc alone does not decompose water, but sulphuric 
acid enables it to do so. 

As 32*5 jiarts, by weight, of pure zinc evolve 1 part, by weight, of pure 
hydrogen, one troy ounce, or 480 grains, should disengage 14*709 grains, or 
about 690 cubic inches of gas. (One ounce of zinc is found to cause the 
evolution of 615 cubic inches of hydrogen gas — Graham^ 

Properties. — Hydrogen is a colourless, tasteless, and, when pure, odourless 
gas. That obtained by the above process is not quite pure. It usually 
contains traces of sulphuretted hydrogen and carbonic acid, which may be 
removed by washing the gas with either lime water or a solpi^fi® of caustic 
alkali, and it also has a peculiar odour. When prepared with sulphuric acid, 
contaminated with arsenious acid, it contains traces of arsenuretted hydrogen, 
its sp. gr. is 0*0693 (0*06926 — Graham; between 0*0691 and 0*0695 — 
Dun^n and Boussingatilt), so that it is about 14*4 times lighter than atmo- 
spheric air. Its refractive power is very high. It is combustible, burning 
in atmospheric air or oxygen gas with a pale flame, and forming water. It is 
iibt a supporter of combustion. It is a constituent of some powerful acids, 
as the hydrochloric, and of a strong base, ammonia. In its chemical 
rdations it is analogous to the metals. 


' De Candolle, Phy^. Vey, tom. i. p. 459. ^ 



278 


PhysioijOgioal Effects ; Uses. 

Characteristics. — ^Pree hydrogen is recognised by its combustibility, the 
pale colour of its flame, its not supporting combustion, and by its yielding, 
when exploded with half its volume of oxygen^ water only. 

The existence of hydrogen in organic substances is ascertained by the 
production of water when they are burnt in a combustion tube : the hydrogen 
constitutes one-ninth part, by weight, of the water produced. 

Physiological Effects. «. On Vegetahles. — Plants which are deprived 
of green or foliaceous parts, or which possess them in small quantity only, 
cannot vegetate in hydrogen gas : thus seeds will not germinate in this gas ; 
but vegetables which are abundantly provided with these parts vegetate for 
an indefinite time in hydrogen.^ Applied to the roots of plants in the form 
of gas, it is injurious, 2 but an aqueous solution of it seems to be inert. ^ It 
has been said that when plants are made to vegetate in the dark, their 
etiolation is much diminished if hydrogen gas be mixed with the air around 
*them ; and in proof of this, Humboldt mentions several plants which retained 
their greeittcolour though growing in the dark in the Freyberg miries,^ where 
the surrounding air cont^iined hydrogen. 

ft. On Animals (fenerally. — Injected into the jugular vein of a dog, 
liydrogen produces immediate death, probably from its mecliaiiical effects in 
obstructing the circulation and respiration.^ 

y. On Man. — It may be breathed several times without any injurious 
effects. Scheele made twenty inspirations without inconvenience. Pilatre 
de Rozier frequently repeated the same experiment ; and to shew that his 
lungs contained very little atmospheric air, he applied his mouth to a tube, 
blew out the gas, and fired it, so that he appetired to breathe flame. If much 
atirios])heric air had been present, detonation must have taken place in his 
lungs.® If we speak while *the clicst is filled with hydrogen, a remarkable 
alteration is perceived in the tone of the voice, which becomes softer, shriller, 
and ov(’n squeaking. That this effect is, in ])art at least, if not wholly, 
physical, is shewn by the fact that wind instruments (as the flute, pitchpipe, 
and orpn) have their tones altered when played with this gas. The 
eonclusioTi w hich ha^ been drawn by several experimenters as to the effects 
of breathing hydrogen, is, that this gjis possesses no positively injurious 
properties, but acts merely by excluding oxygen. 

Uses. — a. In jmlmonarif consumption, Dr. Beddoes recommended 
inhalations of a mixture of atmospheric air and hydrogen gas, on the ground 
that in this disease the system was hyperoxygenised. The inhalation was 
continued foi^iiijiut fifteen minutes, and repeated sevend times in the day.^ 
Ingenhousz fancied that it had a soothing effect when applied to wounds and 
ulcers. 

ft. In rheumatism and paralysis it has been used by Reuss as a resolvent, 
y. K jiame of hydrogen has been employed in Italy as a cautery, to, stop 

caries of the teeth.8 l J ^ 


* Saussurc, Uecherches Chem, sur la V/’get, pp. 195 and 209, 

" Ihul, p. 105. 

4 rm® Veget, t. iii. p. 1360. 

uiomsou’s SgsL ^ChmiisfrVt vol. iv. p. 347*8, 6th edit. 

Nysten, Recherch^''^ '^^. 1 0. y 

i ^^cddocB, Neta Method of treating Vahnonarg Cousumpliony p. 44. 
‘ Op. supra rif. 

Diet, Mai, MSd, par Herat ct^)c Lens. > 

T 
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\m HKBROGENH. Hydrogen Water.— This is an aqueous' soluticm of 
hydrogen prepared by artificial pressure. At tbe ordinary pressure and 
temperature of the ai-inospher^f, water dissolves about IJ- per cent, ot tfcs 
bulk (1*61 per cent. Dr. IV Henrif ; 2 per cent. Dalton; per cent. 
Sammr(^. The eau kydro^en4e, formerly prepared at the Tivoli> by strong 
pressure, contained a third of its volume, or about 38 per cent, ot its bulk of 
hydrogen;^ and Gmelin^ states, on the authority of De Marty, that the water 
gradually actjuircd the power of taking up more hydrdgen (in two years not 
quite an equal volume), and he suggests that perhaps a Hulwxide oj htfdrof/en, 
H^O, was formed. Hydrogen water is said to have been successfully 
employed in the treatment of diabetes.^ 


3. AQUA.— WATER, or the Protoxide of Hydrogen^ 

S;t/mhol kq. FormulaTK). Equmdani JVeigM^d. Eqidvcdent Volume of Stcailti or 


ITi-STory. — The ancients regarded water as a,n (dementary substance, and 
a.s a constituent of most other bodies. This opinion, apparently supj)orte(l 
by numerous facts, was held until the year 1788, 

The discovery^ of the composition of water has been at different times 
claimed for W att, for Cavendish, and for Lavoisier. To Watt is certainly 
due the credit of having made the earliest written statement of the real 
composition of water on record. 

On the 2Gth of April, 1783, Watt® wrote a letter to Dr. rriestley in which lie concludes 
that water is composed of dephlogisticatcd air and pliogiston deprived of jairt of their 
latent or elementary heat.” 

The Hon. Mr. Cavendish,^ in his pa})cr read 1o the Iloyal Society on the 95tli of 
January, 1784, stated that when 423 measures of iiillammalde air and 1000 of common 
air arc mixed and exploded, ‘^almost all the inllaiumable air, and about oi»e-fifth of tlu^ 
common air, lose their elasticity, and are comleused into the dew which lines the glass.” 

In the summer of 1783, Dr. (afterwards Sir Charles) Blagdcn^ gave some account of 
Cavcjidish’s experiments, and of his conclusions tlierefrom, to Lavoisier,^ who, in June; 
1783, repeated and verified them. 

Natural History. — AVatcr is found in both kingdoms of nature. 

a. In THE I.NORGANISE 1 ) Kingdom.-;- W ater exists in the atmosphere; it fonns seanS 
lakes, and rivers ; it is mechanically disseminated among rocks ; and, lastly, it constitiAes 
an esscntiid part of some minerals. — ^In tlie at inosplierc it is found in two states ; as a 
vapour (which makes about one-seventieth by volume, or one one-hiijyi)jiftdth by weight, 
of the atmosphere) it is supposed to be the cause of the blue colour of the sky ; and in a 


* jyict. Mat. Mod. par Herat et De Lens, art. lltfdrofjhir. 

2 Handbneh der Chmuie, Bd. i. S. 533, Heidelberg, 1843. 

^ Halle, Ckmrs de 1801, quoted in the Diet, Mai, Med. 

For full details respeeiiug the discovery of the eomjiositiou of water see Con’espondenee of the 
late James Wait on his Discovery of the Theory of the Composition of Water, with a Letter from 
his kSon. Edited, with introductory remarks aud au appendix, by J. P, M airhead, Esq. F.H.S.E. 
London, 184 A :% 

® Phil. Trans, vol. Ixxiv. for the year 1784, pp. 330 aud 333. 

* Phil. Tram. vol. Ixxiv. for the year 1784. 
t Crell’s Chemisc/te Jmial^n for 1786. 

® Mmoires de VAcadmie Jloyale des Sciences pour Vannee 1781, p. 472. Paris, 1784. 
[Lavoisier’s paper, though published in the Memoires said to be for 1781, was read to the Academic 
on the 11th of November, |1783, aud was not priu^d till the year 1784.] 
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vesicular form, (?) it constitutes the clouds. The average depth of the ocean is (*alculai(4 
at betwe(ju two or three miles. Now as the height of diy land above tlic surfjACJc of the 
s(}a is less ihmi two miles, it is evident that if the present dry land were distribnied over 
f ile bottom of the ocean, tliC! surface of the globe woUld present a mass of waters a mile 
m dc])fJi. Even ou the vsupposition that the mean depth of the sea is not greater fhau 
the fourth part of a mile, the solid contents of tJS ocean would be 32,058,9il9| cubic 
niiles.^ The quantity of water disseminated through rocks must be, in the aggr{*,gaf e, 
very considerable, although it is impossible to form any correct estimate of it. Water 
enters into the composition of many minerals, either as water of crystallization^ or 
combined as a hydrate, ^ 

In tke OuGANisEi) Kingdom. — W ater is an essential constituent of vegetables and 
auiiiuils. 

riTHiFiCATJON. — Various meihods are resortiul to for the purpose of 
purifying coiurnoii water; those which require to be noticed are subside five , 
Jiilratiou^ ebuUitiou, disiillationy and the addifioii of certain chemical 
(ujeuis, 

1. Suhiddeuce . — By allowing water to remain for some time in perfect 
rt^pose^ various ijiipurities mc5chanically siisjamded in it gradually subside; 
aiul from these the water is deoaiitcd. In tliis way acicumulations of filth are 
formed in the tanks and cisterns employed for the reception of common river 
water. This method of purification is sometimes tlui only one resorted to, 
and at other times is preliminary to further purifications by the following 
processes. 

2. FiUratiou . — By this process w^ater is rendered clear and transparent. 
It removes living beings and other susjiendcd impurities, and is also capable 
of removing certain substances ludd in solution.^ The materials employed 
for the filtration of u ater are perforated plates of metal or stoneware, unsized 
or bibulous ])aper, flannel, cloth, or other tissues, sponge, porous stone 
(filtering stone), charcoal (animaJ charcoal is more cfiective than vegetable 
charcoal), and beds of sand. 

Paper is only fitted fbr operations on the small scale. Two kinds of filter 
l)aper arc usually kept, — a coarser and a finer kind ; the former for the 
se})at*ation of th<j grosser particles, the latter for the removal of finely divided 
matlers. In chemicid operations it is necessary to exercise great care in the 
selection of filter paper, in order to avoid the use of those ])apcrs, whicli 
communicate iron, lime, or organic matters to the liquid. The coarse or 
rough brownish or blueish woollen paper used by pharmaceutists is useful 

‘ lliomson’s of Chemistry^ 6t}i edit. voL iii. p. 195. 

* % iiltratiou tEKifagh animal charcoal, water may be deprived of tx)lounug and odorous matters 
which it hehl in solution ; aud by filtration through sand, both Beraelius and Mutteucei {Lechtres 
Off. the Vhysical Phenomena of Living Beings, p. 31, Lond. 1847) state that a saline solution may 
le more or less comjiletcly dejirived of salt. Mattcucci found that the density of a saline solution 
was reduced from 1*00 to 0*91 by filtration through a tube of about 26 feet long tilled with sand ; 
)ut alter some time the saud ceased to deprive the solution of its salt. — ** It has been supposed by 
some that sea water, when passing up through a cousidcrabJe stratum of sand, may he deprived of 
I S salt as well as the impurities which visibly foul it. It is certiiiu that in iiiauy plat’os remarkiably 
goo Ibuud by digging a few feet in the sand on the sea shore, at a very short distance 

’Oin the highiWttter mark. This is the case at Yarmouth, on ilie Norfolk coast ; , and the water 
i rocurca from these wells is jmrer than any other that is found about the town : but there is no 
^'"^dence that this is sea wmter filtered by ascent through the sand, since it may well be 
j h*c®h w^ater, rising from a great distance within land, that has undergone the last 

I by its pas.sage through the fine clear saud of which the soil is composed for a 

SI erable distance ofl the sea shore.” (Saunders* Ti'eatise on Mineral IFaters, '^. 89, 1800.) 
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for the rapid filtration of water and the separation of impurities, but is unfit 
for collecting precipitates on.^ 

In the stoneware filterhig machines usually sold in the shops a combination 
of filtering materials (viz. sponge, sand, and charcoal) is generally employed.^ 

Beds of sand are used for the Utratioii of water on the large scale. The 
water-filters used in the public works of Lancashire are usually constructed 
as follows; — An excavation of about six feet in depth, and of sufficient 
extent, is lined to a considerable thickness with well-puddled clay, to make it 
water-tight. Upon the clay floor is laid — first, a stratum of large stones, 
tlnm a stratum of smaller stones, and finally a bed of coarse sand or gravel. 
To allow the air to escape from the lower beds, small upright tubes, open at 
both ends, are inserted in these beds, and rising above the surface of the 
water. The filtered water enters from the lowest bed, into a large open iron 
cylinder, the lower part of Avhicti is perforated for tlie purpose.^^^ 

3. Khullition destroys the vitality of (‘ither animals or vegetables, expels 
air or carbonic acid, and causes tlie pre cipitation of (carbonate of lime. 

4. DislillatioH. — Wlu^n properly conducted this is the most efiectnal 
method of ])urifying water. Jfut distilled watci* is in general contaminated 
by traces of organic matter. (See Atjtnt (les(illftia), 

5. The addition of chemical atfcnia to water is anotlier mode which has 
been proposed and practised for freeing water from some of its iin])uritieKS. 

a. Alum, is popularly used to clear muddy water. Two or three grains 
are sufficient for a ([uart of water. The alum decomposes the bicarbonate of 
lime : sulphate of lime is formed in solution, and a hydrate of alumina is 
precipitated in a flocculont form, carrying with it various mechanical 
impurities. It is obvious that alum adds notliing to the clicmical purity of 
the water, but, by converting the carbonate into suljflmte of lime, augments 
its hardness. 

JS. CaMstic alkaliei^ added to water holding in solution bicarbonate of 
lime, saturate the excess of carbonic acid, and throw down carbonate of lime, 
leaving aii uHcaline carbonate in solution. 

y. Alkaline carbonates soften w^ater, decompose all the earthy salts 
(calcareous and magnesian sulpliates, chlorides, and bicarbonates), and 
preci]:)iiate the earthy matters. They leave, however, in solution an alkaline 
salt, but which docs not communi(;ate to water the property of hardness. 

S. Lhne, — A patent has recently been taken out by Professor Clark,^ of 
Aberdeen, for the purification of w^aters. The patent jnocess consists in the 
addition of lime to water. The lime decoinjioses the supercaffUonate of lime 
held in solution, saturates the excess of carbonic acid, and forms carbonate of 


* For an account of the relative fitness of different kinds of paper for use as filter papers, sec 
Oriffin's Chemical ’Etecreaiions^ 8tli ed. p. 75, Jjoud. 1888. 

^ In Webster’s 'Encyclcypccdia of Domestic Economy^ pp. 530-3, will be found descriptions and 
figures of various filter machines.' 

^ Graham’s MmenU of Chmisinf^ 2d ed, p. 817. 

^ Repertory cf Taieni Inventions for October 1841 ; also, A nm Process for Purifying the 
Waters supplied to the Metro^lis by the existing Water Companies ,* rendering each water much 
softer i preventing a fur on boUingf separating vegetating and colouring mattery destroying nmmoas 
water -inscctSy and withdrawing from solutmi large quantities of solid matter not separable by 
mere filtration. By Thos. Clark, Professor of Chemistry in the University of Aberdeen, 2d edit. 
Loud. 1841. 
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lime, which is precipitated. The effect of this process is similar to that of 
ebullition. It has no effect on the earthy sulphates and chlorides. 

c. In India the seeds of Strychnos potatorum, called cleariny nuU, are 
used for clearing muddy water. They are sold for this purpose in the rii)e 
and dried state in the bazaars. ^^The nati^s never drink clear well water 
if they can get pond or river water, which is always more or less impui'e, 
according to circumstances. One of the seeds is well rubbed fpr a minute or 
two round the inside of the vessel containing the watej*, generally an unglazcd 
eartlieii one, which is then left to settle ; in a very short time the impurities 
full to the l>ottora, leaving the w^ater clear, and, so far as 1 have been able to 
hiarn, perfectly wholesome. These seeds are constantly carried about by the 
more provident part of our officers and soldiers in time of war, to enable 
tli(Mn to purify their water. Tluy are easier to be* obtained than alum.'"^^ 
nature of the action of these seeds on tlic water has not been ascertained : 
Dj*. 0’Shauglincssy2 suggests that it depends on astringency. 

PaoPKiiTiES. — Pure water has the following properties: — at ordinary 
tcinpciraturcs it is a transparent li([uid, usually described as being both 
odourless and colourless; but it is well known that the camel can scent water 
ai. u. considerable distance, so that to this animal it is odoi’ous ; and tis regards 
iis colour, we know that all large masses of wat(^r liavc a blueish-grccn colour,^ 
ihougli this is usually ascribed to the presence of foreign matters. When 
submitted to a compressing force equal to 30,000 lbs. on the sejuare inch, 
14 volumes of this liquid are condensed into 13 volumes, so that it is elastic. 
A cubic inch of water, at 62^ F., Bar. 30 inches, weighs 252*458 grains, so 
that this fluid is about 815 times heavier than atmospheric air; but being 
the standard to which the gravities of solids and liquids are referred, its 
sj)ecific weight is usually said to be 1*. An imperial pint weighs, at G2^, 
8,750 grs. (= 20 oz. Avoirdupois ; or lib. 6 oz. 1 drachm 24 scruples 
Apothecaries^ weight). Water has the greatest density at 39°*2 Pahr. At a 
temperature of 32"^ it crystallizes, and in so doing expands. The sp. gr. of 
i(te is 0*1)16. The fundamental form of crystallized w^atcr (ice) m the rlioin- 
bolu3dron. Water cva})orates at all temperatures, but when the barometer 
stands at 30 inches, w^ater boils at 212°, and is converted into steam, whose 
bulk is about 1700 times that of water, and whose sp. gr. is 0*622 (that of 
liych’ogeii being 1). 

in its chemical relations water may be regarded as a neutral body. It 
reacts neither as an acid nor as aii alkaline or basic body. It combines with 
acids, alkalies, and many salts. When deprived of water, the oxygen acids 
no longer present the qualities which characterise acids. Thus anliydrous 
sulphuric acid does not redden litmus, and exhibits a dis})osition to unite 
with salts rather than with bases. Water rapidly absorbs some gases, as 
fluoride of boron, ammonia, &c. It is neither combustible nor a sujiporter 
ol combustion. 

act arts tics . — Water is recognised by being volatile, incombustible, 
incapable of supporting combustion, miscible with alcoliol in all proportions, 
witli ether in certain proportions, and not miscible with the fixed oils. When 
pure it is odourless, tastdess, and possesses neither acid nor alkaline qualities. 

2 ® Indica, vol. i. p. 576. Seramporc, 1832. 

3 Dispensatory^ Loud. 1842.* • 

xor some remarks on the colour of the ocean, see Jameson’s Journal, voL xxv. 
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It is greedily absorbed by fused chloride of calcium, which has great affinity 
for it, and is, therefore, employed for drying gases and absorbing moisture. 
Potassium thrown on it in the open air takes fire. By the galvanic baWery 
it is decomposed into two measures of hydrogen and one of oxygen gas. 

Anhydrous sulphuric acid and fluoride of boron produce dense whit^i 
fumes in an atmosphere containing aqueous vapour. Hydrochldric acid imd 
some other gases also produce white fumes when brought in contact with 
aqueous vapour. 

The quantity of water contained in solid bodies is frequently determined 
by drying them and ascertaining the loss which they in consequence suffer. 
Desiccation may be eliected by heat, either alone or aided by a current of 
artificially dried air j or by a vacuum, either alone or aided by the presence 
of oil of vitriol [Leslie H method of drying). In some cases these methods 
fail to expel the whole of the water, which can only be got rid of by the 
substitution of another substance for it. 

In organic analysis, the quantity of water produced is determined by 
passing tlie volatile products of combustion over chloride of calcium contained 
in a tube ascertaining the increase of weight which this salt thereby gains. 

Composition. — ^The composition of water is determined both by analysis 
and synthesis. If this liquid be submitted to the influence of a galvanic 
battery, it is decomposed into two gases ; namely, 
one volume of oxygen and two volumes of hydrogen. 
These gases, in the proportions just mentioned, 
may be made to re-combine, and form water, by 
heat, electricity, or spongy platinum. 

Berz. ^ 

Atoms, Eq, Wt, Per Cent, Bulonff, 

Hydrogen . 1 1 irii IM 


See destillatcu 
PHpioMGiCAL Effects.— Water is an essential part of the blood and of 
all living tissues. It is from this liquid that the tissues derive their properties 
of extensibility and flexibility. It gives fluidity to the blood, and enables 
the transportation of organic particles from one part of the body to another to 
be eflected. Lastly, it contributes to most of the transformations wliich 
occur within the body. 

Considered dietetically, aqueous drinks serve several important purposes in 
the animal economy : they repair the loss of the watery part of the blood, 
caused by evaporation and the action of the secreting and exhaling organs, 
and they act as solvents of vmous alimentary substances, and -thereby assist 
the stomach in the act of digestion. If, however, they are swallowed in 
excessive quantity, they may impede di^slion by diluting the gastric juice. 
It is not improbable that water acts as a^real nutritive agent— that is,'assists 
in the fonn^on of the solid parts of the body. 

As an agent for the communication or abstraction of heat to or from the 
body, water has been before noticed (see ante, p. 17 et seq.) Furthermore, 
the iiifluence of atn^spheric humidity In modifying the chaiacter of climates 
has likewise been briefly referred to (see ante, j). (59). 


Oxygea 8 88-88 8S-9 

Water.., 9 10000 1000 

Tests of the Pueity of Water.- 
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Hydrogen gas 
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0 0602 

Oxygen gas 

0-5 
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Aqueous vapour ... 
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f-.Wuter moderately warm, and w^hich neither cools nor heats the body, acts 
locally as an emollient, softening and relaxing the various tissues to which it 

applied (see EinoUieufn^ p. 1^6). When swallowed it allays thirst, becomes 
absorbed, mixes with, and thereby attenuates, the blood DiliumU, p. 168), 
land promotes exhalation and secretion, especially of the watery fluids. 
Administered in large quantities it excites vomiting. The continued excessive 
use of water has an enfeebling effect on the system, both by the relaxing 
influence on the alimentary canal and by the excessive secretion which it gives 
rise to. . 

Injected into the veins in moderate quantities, tepid water has no injurious 
eflects ; it quickens the pulse and respiration, raid increases secretion and 
exhalation. Large quantities check absorption (see ante^ p. 103), and cause 
difficulty of breathing, and an apoplectic condition.. Thrown with force into 
the (jarotid artery, it kills by its mechanical effect on the brain. 

Uses. — Besides the dietetical and thermotic puq)Oses for which water is 
cm])loyed in medicine, it serves as a diluent, humectant, emollient, cvacuant, 
and, in j)harmacy, as a solvent. 

Water or bland aqueous hqiiids are employed in some cases of poisoning. 
They serve to dilute the acrid and irritant poisons, the intensity of whose 
action on the stomach they lower. Moreover, the presence of aqueous fluids 
favours the expulsion of substances by vomiting (see Antidotas, pp. 154 
and 159). 

In jjreteniatural diymess and rigidity of parts {e, //. of mucous surfaces, 
tlio skin, wounds, and ulcers), water and mild aqueous fluids are useful 
nioistcncrs and emollients. 

The copious use of water augments the quantity of fluid thrown out of the 
system by the cutaneous and pulmonic surfaces, and by the kidneys (see ante, 
])|). 230, 245, and 250). If oui* object be to promote diaphoresis, external 
warmth should be conjoined witli the internal use of diluents ; whereas, when 
we wish to excite the renal vessels, the skin should be tejji|jr<^ool. In 
inflammatory affections of the urinary passages, we advise the ^^^pployment 
o( aqueous fluids, with the view of diluting the urine, and tlier rendering 
it less acrid and irritating. 

Tlio subject of hydropathy has been already briefly alluded to (see antOy p. 33). 

I/V Imt is called water-dressing may be regarded a.s a modified and improved 
foqn of ])oultice. It consists in the application of two or three layers of 
soft lint dipped in water and applied to iiifiamed parts, wounds, and ulcers, 
the whole being covered with oiled silk or Indian rubber, which should 
project beyond the margin of the lint, to retain the moisture and prevent 
evaporation. Dr. Macartney^ considers it to operate differently to a poultice : 
unlike the latter, he says, it prevents or diminishes the secretion of pus, 
checks the formation of exuberant granulations, and removes all pain. 
Moreover, the water is not apt to become sour, like a poultice, and does not. 
injure the sound part.^ 

Water is frequently employed in pharmacy for extracting the active 

\ p, 180, Luuaon, 1838. • 

r j ‘Urihor details respecting the wutcr-dressiag, see, besides the work already quoted, de 
ifct ‘"'T t'asc. 1, ViVi.—LaMeel, vol. ii. for 1834-5, pp. 121, 277, aud 

484; and vol.i. ter 1835-6, p. 450. * 
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prinoiples of v&rious medicinal agents. The solutions thtis pi*o€Uied are 
termed by the French reformers^ of pharmaceutical nomenclature hydrtMqm^y 
or hydn)lica (from water). Those prepared by solution or mmUre 
are term^ htjdrotes, and are divided by Cottereau^ into three dasses 
mineral (as lime-water)^ vegetable (as almdnd emulsions, mucilage, infusions,^ 
decoctions, &c.), and animal (as broths). Those obtained by distillation are 
denominated hydrulaU, 

1. AQCA DESTILLATA; Aqua Distillata; Distilled Water . — Obtained 
by distilling common water in a proper still. The first twentieth (fortielJi, 
Vh. L.) part should be rejected : the last portions ought not to be distilled. 
The first distilled portion is to be rejected, as it may contain carbonic acid, 
ammonia, and other volatile impurities. The latter portions are not to be 
distilled, to guard against empyreuma, from the charring of organic matters. 
The still in which the operation is conducted ought not to bo employed for 
any other puqiose, otherwise the water is apt to receive a faint smell, and taste 
of the last matters subjected to distillation. A copper still should be used 
provided with a copper or block tin w>^onn, which is not used for the distillation 
of spirits, as traces of alcohol remaining in the worm and becoming acetic 
acid cause the fonnation of acetate of copper, which would be washed out and 
contaminate the distilled water. The use of white lead cement about the 
joinings of the worm is also to be avoided, as the oxide of lead is readily 
dissolved by distilled water^^ (Graham). Distilled water remains unchanged 
on the addition of any of the Mowing tests; — Solutions of the caustic 
alkdies, lime, oxalic acid, the barytic salts, acetate of lead, nitrate of silver, 
and soa]). If turbiduess, milkitiess, or precipitate, be occasioned by any of 
these, we may hifer the existence of some impurity in the water. But water 
which has been repeatedly distilled gives traces of acid and alkali when 
examined by the agency of voltaic electricity, which, therefore, is the most 
delicate test of the purity of water. Distilled water also usually contains 
trjices of Qll^ic matter. Nitrate of silver is the most sensible test of its 
})rcsence:3 a solution of this salt in pure water, preserved in a well-stoppered 
bottle, undergoes no change of colour by exposure to light; but ii any 
vegetable or animal matter be present, the metal is partially reduced, and the 
liquid acquires a dark or reddish tint. 

Owing to its freedom from air and carbonic acid, distilled water is flat, 
mawkish, and by no means agreeable to the tatete. Its dietetical employment 
as a substitute for common water was suggested by Dr. Heberden^ and 
warmly advocated and practised by Dr. Lambe® on theoretical rather than 
practical grounds. Its use has dso been recommended in some forms of 
Kthiasis (especially in the oxalate of lime diathesis). At the present time, 
however, distilled water is almost exclusively employed for chemical and 
pharmaceutical purposes. 


* PhanmceuUeal Nomenclature of MM. Chereau and Henry, in DimWs Supplei/unf to the 
Edinhurffh New Disj^ifmatorjfy p. 152. 

Thtite Mlmenitme de Pharmewologie. Paris, 1833. 

® Dr. Davy, in Jameson’s B^nhurgh New Philosophical Journal, Dec. 1828, p. 129. 

* Pemarks on the Pump WMer of London, in the Medical Tramaothns published by the College 
of Physicians in London, vol. i. 

® Reports of the Effects of a pecuVmr Regimen on Scirrhous Tumoute and Canccroue Vtcen, 1809 ; 
Additional Reports on the J^ecte of a peculiar Regimen, 1815. 
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2. AQ«^ MfiOlCAT^: Medicated Waters ; Aques Destillatm ; dqtm 
Bisiilla^t^ I Bistilled Waters; Hydrolata, ot Hydroiats.’--TOhtmieA by 
submitting either fresh, sd.lted, or dried vegetables, or their essential oils, to 
distillation with water ; or by diffusing the essentik oils through water. The 
vegetables employed in the preparation of the distilled water are either 
immersed in the water or merely exposed to the action of steam. 

The medicated waters prepared by distillation from recent vegetables have 
a finer flavour than those obtained by the diffusion of the oil ; but the latter 
are purer and more permanent. Eose and elder waters are prepared either 
from the fresh or pickled (salted) flowers. In the preparation of these 
waters, whether from the vegetables or from the volatile oils, it has been usual 
to add, either before or after distillation, a portion of spirit of wine, to 
preserve tliem from becoming mucilaginous and sour. But according 
to Mr. Warington^s experiments,^ the practice is injurious, since the spirit 
becomes gradually converted into acetic acid, and thus renders the waters 
distinctly acid. 

The usual method of preparing these waters is by diffusing the oils through 
water by the aid of sugar or magnesia ; and in the London Pliannacopoeia 
for 1836 they were ordered to be extemporaneously prepared 

“ by carefully trituratinff a drachm of any distilled oil with a drachm of carbonate of 
magnesia, arid afterwaras with four pints of distilled water. Lastly, let the water be 
strained.*'— -PA. Land. 

The magnesia effects the minute division, and thereby promotes the solution, 
of the oil in the water. A minute portion of the magnesia dissolves in the 
water. Moreover, when the oils possess acid properties (as the old oils of 
pimento, cloves, and cinnamon), the magnesia saturates the acids. Prepared 
in this way the medicated waters usually contain a minute portion of magnesia 
in solution, and, by exposure to the air, let fall flocculi of the carbonate. But 
the magnesia unfits them for the preparation of solutions of some of the 
metallic salts (e. g. bichloride of mercury and nitrate of silver). 

The mucilaginous flocculi which form in the distilled waters aS|%icroscopic 
algaceous plants,^ 

3. DiFUSA ; Infusions . — These are aqueous solutions of vegetable 
substances obtained without the aid of ebullition. They are usually prepared 
by digesting soft water (cold or hot, according to circumstances) on the 
substance sliced, bruised, or reduced to coarse powder, in a glazed earthenware 
or porcelain vessel fitted with a cover. Polished metallic vessels retain the 
heat better, but are objectionable on account of their ready corrosion. Hard 
water is a less perfect solvent of organic matter than soft water, and, moreover, 
it becomes turbid (from the deposition of chaUc) by keeping : hence it sliould 
not be employed in the preparation of infusions. Cold water is used wlien 
the active principle is very volatile, or when it is desirable to avoid the solution 
of any substance soluble in hot water. Thus when the object is to extract 
the bitter praciple from calumba or Iceland moss without taking up the 
starchy matter, cold water is preferred. In general, howev€|, boiling water is 
used. Infusions are preferred to ' decoctions when the active principle is 

l^kamaceuiicdl Journal, 

* See a paper by the author, iu the Pharmaceutical Jourml, vol. vii. p. 887. 
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either v^fiJatilisable by u boiling licat^ as in the case of essential oib or 
readily undergoes some chemical change by ebullition, as in the case pf senna. 

Infusions may also be prepared by percolation or disphiceinent. The 
advantage of this process (wJiicli will be more fully noticed hereafter under 
the head pf Tinctura) is that substances, especially starch and some allied 

O les, which do not add to the medicinal efficacy of the preparation 
they render it more apt to decompose or become mouldy, are not 
taken up. Infusions prepvired by percolation being thus less liable to decay, 
may be made in larger quantity, and are therefore more economical and 
convenient. 

To preserve vegetable infusions Mr. Alsop^ recommends that they should 
be poured while hot into bottles wliich are to be made perfectly full and to 
be closed with accurately ground stoppers or with perforated corks, closing 
immediotely the aperture from which the displaced fluid escapes by sealing 
wax. Dr, Christison^ suggests that the infusions prepared by percolatioli 
would keep better if they were heated to 212^ in well-corked bottler by 
immersing them in boiling water and afterwards separating the coagulaiell 
albumen by filtration. 

4. DECOCTi; Decoctmift. — These arc prepared by boiling organic 
substances in water. They should be strained wliilc hot; since, in some 
cases (<?. that of cinchona), the liquid becomes turbid on cooling. 

Decocto-tnfusa. Decocto-wfumns, — ^These are decoctions to wiiich, after they have 
ceased to boil, but wliilc they are still hot, other substances arc added, mi allowed to 
digest therein.^ 

By ebullition in water the volatile constituents of vegetables are dissipated ; 
andhence, when these are the active principles, the process is an objcctionabhi 
one. It is obvious that the saffron in decoct im aloes compost t am, the 
sassafras in the decoctum sarzee compositkm, and the juni] 7 cr fruit in the 
decoctum scoparii comjiosilum, are deprived of their volatile oils by boiling, 
and, therefore, these preparations arc on that account objectionable. 

Division of Natural Waters. 

Natural waters may be divided into terrestrial and atmospheric: the* 
former division includes spring, well, river, hike, marsh, mineral, and sea 
waters ; the latter comprehends rain and dew, ice and snow. But for our 
present purpose they may most conveniently be arranged in three classes f 
viz. common waters, sea water, and mineral tvaters. 

1. Aqum Commmies, — Common Waters. 

Under this head are comprelumdcd those waters which are used for drink, 
for dressing food, or for other purposes of domestic economy. It includes 
the waters commonly known as rain, spring, river, well or pump, lake, 
and marsh waters. 

^ Pharmaceiiiicaf Journal, vol. i. p. 57. 

- Dispenmiori/, 2d (jjlil. p. xiv, 

^ Fharmaceuticat Journat, vol. vii. p. 35;;. 

See Dr. Thomson’s Sj/s/mt of iii.p. 101, Otii edit. Lond. 1820, 
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Before proct^eding to notice these several varieties of waters it wifi be useful 
to consider the comparative properties of the pure natural waters, of hard 
waters, and of natural waters impregnated with organic matters. 

Pttre natural waters , — Besides rain water, some spring, well, and river 
waters are remarkable for their purity. The water of the Malvern springs is 
remarkable for its extreme purity. According to Sir Charles Scudamore^s 
analysis,^ this water contains only about a third part of the solid matter 
found by Mr. E. Phillips in Thames water taken at Chelsea. These waters 
arc beneficial in lithiasis, chiefly on account of their purity. The well water 
of Ascot Ideath is also remarkably purct. According to Mr. Squire,^ it 
contains only one-fifth of the lime found in Tliames water. In Scotland, 
springs containing only between an 8,000th and 12,000th of saline constituents 
are common.^ 

Though the purest waters are the most wholesome, yet very pure water is 
jK)ssessed of one very dangerous quality, viz. that of rapidly corroding lead, and 
tluTcby acquiring an im])regnation of this metal. Distilled water has no 
action on lead, provided the air be excluded; but when this is admitted, a thin 
white crust"^ of carbonate and hydrate of the oxide of lead is speedily formed. 
Now it is very remarkable that the ncutnil salts usually found in spring water 
impair the corrosive action of water and air, and thus exercise a protecting 
inlluence. To tlu* presence of saline matter, therefore, is to be ascribed the 
comparative infrequency of the plumbeous impregnation of water kept in 
leaden cisterns or transmitted through leaden pipes. All salts do not possess 
an equally protective influenc.e, the carbonates and sulphates being most, the 
chlorides (muriates) the least, energetic of those saline substances commonly 
met with in sjiring waters. Eain and other pure kinds of water which contain 
but minute portions of these protecting salts readily acquire an impregnation 
of lead from roofs, gutters, cisterns, or pipes, made of this metal.® There is 
another way in which lead is occasionally acted upon by water, and to which 
attention was first directed by Dr. Paris : it is in consequence of galvanic 
action, and in cases where iron and lead arc in metallic contact, as often 
happens in the employment of iron bars to strengthen and support leaden 
cisterns, and in the introduction of iron pumps under similar circumstances : 
in these cases, though the lead is rendered electro-negative, and so far protected 
from acid reaction, it becomes more susceptible of, and exposed to, the agcucy 
of electro-positive elements, among which are alkalies and alkaline earths, and 
these exert considerable solvent power over it. So that all such combinations 
of lejid and iron, zinc, &c. should be cautiously avoided. Lastly, there is 
another source of contamination of water by lead, which is this ; — leaden 


CJiemUal and Medical Report of the Rroperiies of the Mineral Water of Buxton^^c.^c, 1820. 

P Itamiaceutical Journal, vol. iv. p, 9. 

^ Christison'a Dispensatory, 2d edit. 

Dr. Christiaon {Transactions of the Royal Society of Edinburgh, vol. xv. part ii. 1842), made 
three analyses of this crust, and found that it consisted of oxide of lead, carbonic acid, and water, in 
proportions which nearly correspond to the formula 3 Pb O + 2 CO‘- + Aq. ; that is, a compound of 
three equivalents of oxide of lead, two of carbonic acid, and one of water; or rather, a compound of 
wo equivalents of carbonate of lead in union with one equivalent of hydrated oxide of lead = 
2(Pb0 + C02) + fPbO + Aq.) . 

I have been informed that the presence of mortar in a cistern promoted the corrosion of the lead 
by the water. 
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cisterns hfeve often leaden covers, and the water, spontaneously evaporating 
from the cistern, is condensed (now in the form of pure or distilled water) 
upon the lid, upon which it exerts its usual energetic action, and drops hack 
into the body of the cistern, containinated by lead : so that wood not leaded 
should be used in all cases for covering leaden reservoirs 

Water impregnated with lead in the way above alluded to possesses the 
following properties : — By exposure to the air it becomes covered with a thin 
white film, and the vessel in which it is contained becomes lined with a thin 
white incrustation of a pearly lustre. This crust dissolved in acetic arfd 
yields a solution which is rendered blackish-brown by sulphuretted hydrogen, 
and yellow by either iodide of potassium or bicliromate of potash. 

The continued use of water containing lead gives rise to lead or painters 
colic (see wntCy p. 187). if the cause of ihe malady be not discovered, and 
the water not discontinued, usually succeeds colic (see ante, p. 188). 

The following conclusions, drawn by Dr. Christison,^ as to the employment 
of lead pipes for conducting water, are of considerable importance, and 
therefore deserve especial attention. 

'^1. Lead pipes ought not to be used for the purj)ose, at least where ilie 
distance is considerable, without a careful examination of the water to be 
transmitted. 

2. The risk of a dangerous impregnation with lead is greatest in the 
instance of the purest waters. 

^^3. Water which tarnishes polished lead when left at rest upon it in a 
glass vessel for a few hours, cannot be safely transmitted tlirough lead-pipes 
without certain precautions.^ 

"4. Water wliich contains less than about an 8000th of salts in solution 
cannot be safely conducted in lead-pipes without certain precautions. 

^^6. Even this proportion will prove insufficient to prevent corrosion, 
unless a considerable part of the saline matter consist of carbonates and 
sulphates, especially the former. 

^^6. So large a proportion as a 4000th, probably even a considerably 
larger proportion, will be insufilcient, if the salts in solution be in a great 
measure muriates. 

'^7. It is, I conceive, right to add, that in all cases, even though the 
composition of the w^ater seems to bring it within the conditions of safety 
now stated, an attentive examination should be made of the water after it has 
been running for a few days through the pipes. Por it is not improbable 
that other circumstances, besides those hitherto ascertained, may regulate the 
preventive influence of tlie neutral salts.^^ 

Bard water . — Common water wliich d^omposes and curdles soap is 
denominated hard watery to distinguish it from those waters which are readily 
miscible with soap, and wliich are termed soft waters. Spring and well 
waters are frequently hard, while rain water and usually river water are soft. 
Tile hardness of water depends on earthy salts, the most common of wliich 

* Brande’s Bidionary cf Materia Medica and Practical Pharma(^^ p, SOyd^ond. 1839. 

2 Trans, of ihe Pjoef d Sodeiy of Edinburgh, vol. xv. part ii. p. 271. 

® ** Conversely, it is probable^thongh not yet proved, that if polished lead remain untarnished, 
or nearly so, for twenty-four hours in a glass of water, the water may be safely conducted through 
lead pipes.’* 
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is sulphate of lime. ^ By the mutual action of this salt and soap, double 
decomposition is effected ; the sulphuric acid unites with the alM of the 
soap, while the fatty acids unite with the lime to form an insoluble earthy soap. 
On this is founded the use of a tincture of soap as a soap test of the hardness 
of water. This tincture is made by dissolving one drachm of curd soap in an 
imperial pint of proof spirit. 1 

According to Dr. Cluistison, water wliich contains more than ToVoth of 
saline matter is scarcely fit for domestic use ; that which contains TtjV-ofh or 
upwards is called hard ; that which contains not above •sVo'oth part lathers 
with soap, may be used for washing, and is, therefore, called soft ; that which 
docs not contain more than ■g-^ \ ny t h part may be used in pharmacy according 
to the Edinburgh Pharmacopoeia. But this statement requires some modifi- 
cation ; the hardness of. the water depending more on the nature than on the 
quantity of the solid constituents. Thames water, a remarkably soft water, 
contains, according to Mr. R. Phillips, from TtrVirfh to -^ yVj d of solid matter 
in solution. The deep-well water of the London Basin yields, according to 
Professor Graham, Twrrth part of solid matter, though, as it contains carbonate 
of soda and no sulphate of lime, and but little other earthy salts, it is a soft 
and alkaline water. 

Hard water ^ is a less perfect solvent of organic matter than soft water : hence, 
in the prejmration of infusions and decoctions, and for many economical 
purposes, jis for tea-making and brewing, it is inferior to soft water; and, for 
ih(! same reason, it is improper as a drink in dyspeptic affections. Moreover, * 
it jiroves injurious in urinary deposits. The unfavourable effects of hai*d 
waters on the animal system are especially manifested in horses. " Hard 
water, drawn fresh from the welV^ observes Mr. Youatt,*"^ ^^wiU assuredly 
make the coat ©f a horse unaccustomed to it stare, and it will not unfrequently 
gripe and otherwise injure him. Instinct or experience has made even the 
horse himself conscious of this ; for he will never drink hard water if he has 
access to soft ; he will leave the most transparent and pure [?] water of the 
well for a river, although the w^ater may be turbid, and even for the muddiest 

pool/^4 

Water containing organic matter '' in solution or suspension , — 
Decomposing organic matter in suspension or solution, is found in every 
river water in a greater or less proportion. Ordinarily the quantity is 
insufficient to act injuriously ; but it cannot be doubted that water strongly 


* For the mode of using this test, see the Bepertory of Patent Imentkm for October 1841 ; and 
PJmrmaceutical Journal^ vol. vi. p. 526. 

* Sulphate of lime or gypsum is the^ordinary constituent of hard waters. Dioscorides (lib. v. 
cap. 134) describes it as possessing an astringent property, and; when drank, destroying life ; and 
Fliiiy (lib. xxxvi. cap. 59) states, that C. Proculeius kilted himself by taking it. From the few 
observations respecting it which hav£ been published (see Wihmer, Pie Wirkimg der Arzncmitiel 
nnd Gfie^ vol. ii. p. 11), it appears that it acts on the system as an astringent, causing constipation 
and disordered digestion. Parent du Chatelet (quoted by IVIr. Chadwick) ascribes to it a purgative 
quality ; and refers the chronic diarrhoea, so often observed in the hospital of Salpctriew) and the 
lu’ison of {St.-Lazaru 85 to the “ very great proportion of sulphate of lime and otlier purgative salts ” 
contained in the water with which both these establishments arc supplied. 

4 P* 1881. 

“ Some timners have so much fear of hard or strange water, that they carry with Ibcm to the 
diflcrent courses the water that the animal has beou accustomed to fliniik, and tlint they know agrees 
with it.” » 
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contanninttted with tt must be deleterious. Wliere, however/ the qiia-ntity 
present is insulRcieTit to produce any immediately obvious effects^ it is by no 
means eiisy to procure decisive evidence of its influence on the systen. In 
those cases in which its operation has been unequivocally recognised, it has 
manifested itself by the production of dysentery. ^ Its influence in a milder 
form is attended with slight relaxation of bowels. The beneficiai effects 
derived from care as to the qualities of water/ says Mr.-Ghadvrick/ is now 
proved in the navy, where fatal dysentery formerly prevailed to an immense 
extent, in consequence of the impure and putrid state of the supplies ; and 
care is now generally exercised on the subject by the medical officers of the 
army.^^ 

Tlie decomposing organic matter above referred to consists principally of 
the exuviae of auirntd and vegetable substances.^ The water of some of the 


* At the Nottingham Assizes, in July 1836, it was proved at atrial (Jackson Hall), on 
which I was a witness, that dysentery, in an aggravated form, was caused in cattle by the use of 
water contamitiated with putrescent vegetable matter, produced by the refuse of a starch manufactory. 
The fish (perch, gudgeon, pike, roach, aud dace,) and frogs in the pond, through which the brook 
ran, were destroyed. All the animals (cows, calves, and horses,) which drank of this water, heeamo 
seriously ill ; and in eight years the plaintiff lost twenty-four cows and nine calves, all of a disease 
(dysentery) accompanied by nearly the same symptoms. It was also shewn that the animals some- 
times refused to drink the water ; that the mortality was in proportion to the quantity of starch 
rnside at different times j and that, subsequently, when the putrescent matter was not allowed to 
pass into the brook, but was conveyed to a river at some distance, the fish aud frogs began to return, 

. and the mortality ceased among the cattle. The symj)tom8 of illness in the cows were ns follows ; 
the animals at first got thin, had a rough staring coat, and gave less milk (from two to three quarts 
less every day) ; they then became purged, passed blood with the fmees, and at length died emaciated 
and exhausted. On a post-mortem examination, the intestinal canal, throughout its whole length, 
was found inflamed aud ulcerated. The water, which 1 examined, was loaded with putrescent matter, 
and contained chloride of calcium (derived from the chloride of lime employed in bleaching the 
starch). Traces of free sulphuric acid were occasionally found by one witness. * 

** Dr. M. Barry affirms that the troops were frequently liable to dysentery while they occupied the 
old barracks at Cork ; but he has heard that it has been of rare occurrence in the new barracks. 
Several years ago, when the disease raged violently in the old barracks (now the depot for convicts), 
the care of the sick was, in the absence of the regimental surgeon, entrusted to the late Mr. Bell, 
surgeon, iu Cork. At the period in question, the trooi)s were 8ni)plied with water from the river 
Lee, which, in passing through the city, is rendered unfit for drinking by the influx of the contents 
of the sewers from the houses, and likewise ia^brackish from the tide, wlii^ ascends into their channels. 
Mr. Bell, suspecting that the water might have caused the dysentery, upon assuming the cai’e of tlie 
sick, had a number of water carts engaged to bring water for the troops, from a spring colled the 
I^y*s Well, at the same time that they were no longer permitted to drink the water from the 
river. Ifrom this simple, but judicious arrangement, tl»e dysentery very shortly disappeared among 
the troops.” (Dr. Cheyuc, 0//, Dysmten/^ in tJis Dublin Hospital Reports, vol. iii. p. 11). 

R^iort to Her Majesty's Rrhiclpal Secretary of State for the Home Department, from the Root 
Lm Commissioners, on an Inquiry into the Sanatory Condition of the Labourim Population of 
Great Britain, p. 78, 1842. • ^ 

® “In addition to its saline or natural impurities, the well water of London is sometimes contaminated 

S organic matters, the source ol which, especially in the pump water of churchyards, is sufficiently 
vioos ; and such is usually' the place selected for the parish pump. This disgusting source of 
water should be avoided ; and the disgraceful system of burying the dead iu the streets of the 
metroiiolis should be authoritatively discontinued. Of this nuisance abundant instances occur to 
every one who walks about Loiidou ; the churchyard of St. Clement's, iu the Strand, is a fmr 
specimen, and there are many infinitely worse. In these the same graves arc rej)eatedly opened, 
and the coffins thrust in one upon another, according to the most inexplicaWe system; and it is 
beneath tliis superstratum that the waters of the adjacent wells flow, iu some instanc^, porhapfl> 
deep enough to avoid direct contamination, but never free from the suspicion of the pozings pf tne 
vicinity.” (Braude’s Dictionary of Materia Medica and Practical Pharmacy, p. 81, 1839.) In 
the R^ort on the Health of T&ions {Efecl of Interment of Bodies), dated 14th June* 1 842 (327)» 
it is stated that this pump has been obliged to be shut up, as the water was found unfit for use. 
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wells of the metropolis are occasionally contaminated with the odour and 
flavour of gas-tar. I have myself found tins to be the case in a well water 
obtained near the London Hospital 

The quantity of organic matter contained in common water has not been 
accurately determined. Dr. Lambe^^tates, that from 30 gallons of Thames 
water, collected at London, he procured "28 giuins of a carbonaceous substance. 
But from Thames water hikeii out of the river at Windsor, the (juantity was 
considerably leiss. Prom six gallons of water he did not procure one grain of 
tliis cliarcoaily matter. 

Thames water, when carried to sea in casks, soon becomes putrid and 
olFeiisive, and evolves inflammable vapour.^ This is owing to the presence 
of decomposing organic matter. If, however, the water in this fetid state be 
racked off into larger vessels, and exposed to the air, a slimy deposit is fonned, 
and the water becomes clear, sweet, and palatable. The cleansing which this 
and other river waters undergo, by which they are deprived of organic matters, 
sem\s to dej)end on the oxidation of the vegetable and animal remains, partly 
by tlic oxygen of the air, partly by the deoxidation of the alkaline and earthy 
salts, as the sulphates. 

T have already had occasion to refer to the evolution of sulphuretted 
hydrogen gas fn)m waters containing both sulphates and decomposing organic 
matter (sec anta, p. 69). 

Living beings (animals and vegetables) constitute another class of 
impurities of river water. But the public has formed a very erroneous notion 
of the extent and nature of this source of impurity, in consequence of the 
public exliibition in London of acjuatic animals, by means of the solar and 
oxyhydrogen microscopes. The animals used on these occasions are collected 
in stagnant pools in the neighbourhood of the hietropolis, and are not found 
in tlie water usually supplied for domestic use. 

Recent microscopic investigations have shown that animals are liable to 
both vegetable and animal parasites.-’^ Thus goldfish {Cyjirlnm auratm) 
often become covered with a white efflorescence, and, in consequence, languish 
aud die. . When exaij^incd by a microsoope, tliis efflorescence is found to be 
n. confervoid plant, and to consist of articulated, cellular tubes, some of 
wliich are filled with granules, and one or two nuclei. A similar growth 
sometimes occurs on efts ( Triton cristata), by which the tails of these animals 

In Uic same work, Dr. Copland, iii his cvidcuce before the Committee of the House of Commons, 
stales that water which j)crcolatcs through soil uhouiiding in animal matter becomes injurious to the 
health of the individuals using it. This fact, he says, “ lias been proved on many occasions, and 
especially in warm climates ; and several very remarkable facts illustrative of it occurred in the 
Peninsular cam])aigu. It was found, for instadee, at Ciudad Rodrigo, where, as Sir James 
M'G rigor states in his account of the health of the army, there w^erc 20,000 dead bodies put into 
Ihe ground within the space of two or three months, that this circumstance appeared to influence 
the health of the troops, inasmuch as for some mouths afterwards all those exposed to the emanations 
from the soil, as well as obliged to drink the water from the sunk wells, wcie aflected by malignant 
and low fevers, and by dysenteries, or fevers frequently putting on a dysenteric character. The 
digestive operations are affected by water abounding with putrid animal matter ; so that burying in 
large towns affects the health of individuals — in the first place, by emanations into the atmosphere, 
and in the second place, by poisoning the water percohiting through that soil.’* 

2 I^'o^stigation of the l^ropei'ties of the Thames Waie?\ Lond. 1828. 

A suhilar change is reported to have occurred to water collected at St. Jago (sec Thil, Trans, 
No. 268, p. 738, vol. xxii. 1701). 

Tor an account of vegetable parasites, see Robin, Des Veyeiaux qid croissent stir V Homme et 
sur les Animate viventt Paris, 1847. * 
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are gradualljr destroyed. Now it is by no means improbable that disease may 
be induced in a somewhat similar way in the human subject by the use of 
water containing the shreds or filaments of cryptogamic plants. This suspicion 
is strengthened by the case related by ])r. A. Earre^ of a woman who passed 
by the bowels substances having the ordinaiy appearance of shreds ox fdse 
membrane, but consisting entirely of confervoid filaments, probably belonging 
to the genus OsMlatoria, The patient drank the orfinary water which 
supplies London, and it is not improbable, therefore, she may have in this 
way imbibed the reproductive sporules. In the same way aquatic animals of 
various species may be occasionally swallowed. 

Tests of the usual Impurities in Common Waters. — ^The following 
are the tests by whiph the presence of the ordinary constituents or ^impurities 
of common waters may be. ascertained : — 

1. Ebullition. — By boiling, air and carbonic acid ^as are expelled, while carbonate of 
lime (which has been held in solution by the carbonic acid) is deposited, "llie latter 
constitutes the fur or crust which lines tea-kettles and boilers.^ 

2. Pbotosulphate of Iron. — If a solution or crystal of this salt be introduced into a 
phial filled with the water to be examined, and the phial be well corked, a yellowish- 
orown precipitate (sesquioxide of iron) will be deposited in a few days, if oxygen gas be 
contained in the water (sec anie^ p. 268). 

3. Litmus. — ^This is a test for acids or alkalies. Blue litmus paper, or blue infusion 
of litmus or symp of violets, is reddened by a free acid. Litmus paper or infusion of 
litmus, slightly reddened by an acid, has its blue colour restored by an ^kaline or alkaline 
carbonate. 

4. Lime Water. — ^This is a test for carbonic acid, with wliich it causes a white pre- 
cipitate (carbonate of lime) if employed before the water is boiled. 

6. Chloride op Barium. — solution of this salt usually yields, with well-water, a 
white precipitate, insoluble in nitric acid. Tliis indicates the presence of sulphuric acid 
(which, in common water, is comluned with lime, and sometimes with soda). 

6. Oxalate op Ammonia. — I i this salt yield a white precipitate, it indicates the pre- 
sence of lime (usually in the form of carbonate and sulphate). ' 

7. Nitrate op Silver. — If this occasion a precipitate insoluble ip nitric acid, the 
presence of chlorine (usually as chloride of sodium or earthy chloride) may be inferred. 
Nitrate of silver may also be used to detect the existence of phosphoric acid in water. In 
his paper on the deep-well water of the London basin. Professor Graham* observes, that 
a small deposit, chiefly consisting of carbonate and phosphate of lime, takes place when 
this water is consideralbly evaporated ; and the remaining liquid gives, with nitrate of silver, 
a precipitate of chloride and carbonate of silver, " winch is white, without any shade of 
yellow ; but if a portion of the water, amounting to an ounce or two, be evaporated to 
dryness in a platinum cajiside, without removing the precipitate, and the heat afterwards 
continued so as to raise the temperature of the resultmg d.ry saline water to low redness, 
then, on redissolving by distilled water, and adding nitrate of silver, a precipitate is 
obtained, in which the yellow colour of the phosphate of silver is very perceptible. The 
earthy phosphate is decomposed by ignition with the alkaline [carbonatuj belonging to the 
water, and the soluble phosphate of soda is produced.” Nitrate of silver is mso used as 
a test of organic matter (sec ante, p. 280). 

8. Phosphate op Soda. — If the lime contained in common water be removed by 
ebullition and oxalic acid, or oxalate of ammonia, and to the strained and transparent 
water ammonia and phosphate of soda be added, any magnesia present will, in the course 
of a few hours, be precipitated in the form of the white ammoniacal phosphate of magnesia. 

9. Tincture op Galls. — ^This is used as a test for iron, with solutions of which it 
forms an inky liquor (tannate and gallatc of iron). If the test produce this effect on the 
water before, but not after, boiling, the iron is in the state of carbonate ; if after as well 
as before, it is in that of sulphate. Infusion of tea may be substituted for infusion of galls, 
to which its effects and indications are similar. Ferrocyanide of potassium yields, with 


* Microscopic Journal, vol. ii. p. 189. 

* Mei.ioirs of the ChmicaJ Society, vol. ii. p. 892. 
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solutions of the. sesquisalts of iron, a blue precipitate, and with the protosalts a wliite 
precipitate, which becomes blue by exposure to the air. 

10. Hydrosulphubic Acid (Sutphuretted Hydrogen ), — This yields a dark (brown or 
black) precipitate (a metallic sulpliuret) with water containing lead or copper in solution. 

Hvdrosulphuret of ammonia or mlphuret ^potassium occasions a dark or Diack precipitate 

or mscolouration with water containing iron, as well as with that which contains either 
lead or capper in solution. 

11. Evaporation and Ignition. — ^If the water be evaporated to dryness, and ignited 
in a glass tube, the presence of organic matter may be inferred by the odour and smoke 
evolved as well as by the charring. — Another mode of detecting organic matter is by 
adding nitrate of lead to the suspected water, and collecting and igniting the precipitate ; 
when globules of metallic lead arc obtained if organic matter be present.^ — ^The putrefac- 
tion of water is another proof of the presence of this matter. — ^Nitrate of silver has been 
before mentioned as a test (see ante, p. 280), 

1, AQUA PLUVIALIS ; Aqi/a IHiivia ; Aqua Imhxiiini ; Rain Water , — 
This is the purest of all natural waters. Its composition, however, varies 
somewhdPiii different situations, owing to the foreign substances floating in 
the atmosphere, and with which it becomes contaminated. It contains air, 
carhonic acid, salts, and organic matter. 

Liebig 2 has shewn that rain water contains carbonate of ammonia, to wliicli 
he ascribes its softness. Carbonate of lime is another constituent, as is also, 
according to Bergmann, chloride of calcium. The latter chemist also obtained 
traces of nitric acid. Zimmermaim found oxide of iron and chloride of potassium 
ill rain ; but Kastner could discover no trace of iron in it, though he found 
meteoric iron and nickel in dew. Brandes detected various other inorganic 
substances, viz. chloride of sodium (principally), chloride of magnesium, 
sulphate and carbonate of magnesia, and sulphate of lime. He likewise men- 
iions oxide of manganese. The ])utrefactioTi to which rain water is subject 
sliews that some organic matter is present. The term pyrrkin (from Trvppoc, 
red) lias been applied by Zimmermann to an atmospheric organic substance 
which reddens solutions of silver. 

At the cWmencement of rain, especially after the long-protracted drought, 
the water wliich falls contains more foreign matter than the rain water collected 
after several hours or days of continued rain. The first rain which falls is con- 
taminated with carbonate of ammonia, various other salts (sulphates and chlo- 
rides), carbonaceous matters, &c, washed out of the atmosphere. Such water, 
therefore, should not be collected for pharmaceutical and chemical purposes. 

The purest rain water is collected after a continued rain of several hours or 
days, and at a distance from houses. That which is collected from the roofs 
of houses is of course liable to contamination from various sources. 

Whenever rain water is collected near large towns, it should be boiled and 
either strained or allowed to deposit its impurities before use. As it contains 
less saline impregnation than other kinds of natural waters, it is more apt to 
acquire metallic impregnation from leaden cisterns and water pipes. 

Snow Water (Jgua ex Nive; Aqua Nivalis) is destitute of air and other gaseous 
matters found m rain ; and hence fish cannot live in it. It has long been a popular, but 
erroneous opinion, tlmt it was injurious to the health, and had a tendency to produce 
bronchocele. But this malady " occurs at Sumatra, where ice and snow* are never seen ; 
while, on the contrary, the disease is quite unknown in Chih and Thibet, although the 
rivers of these countries are chiefly supplied by the melting of the snow with which the 

^ See Dr. Lamb’s Investigation of the Properties of Thames Water, p. 1 J, 1828 ; also Clement, 
Ann, de Chimie et Phgsiq, t. iv. p. 282. ^ • 

Chemistry in its Appltcaiion to Jgriculiure and Physiology, edited by Lyoii Playfair, 
Ph.D. Loud. 1840. 

VOL. 1. 
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mouniaiiisi are covered.”* Snow does not quench thirst ; on the contrary, it augineuts it ; 
and the natives of the Arctic regions prefer enduring the utmost extremity pf this 
feeling, rather tlian attempt to remove it by eating of sno\v.”2 Wien melted, however, 
it proves as efficacious as other kinds of water. 

2. AQIIA FONTANA ; Sprinff Water . — This is rain water which, having 
percolated through the earth, reappears at the surface of some declivity. 
During its passage it almost always takes up some soluble matters, which of 
course vary according to the nature of the soil. Its constituents are similar 
to those of well water, which is also frequently termed spring water. 

“ For pharmaceutic use, s})ring water must be so far at least free of saline matter as not 
to possess the quality of hardness, or contain above a 6000th of solid matter.”-r-jP^. Md. 

Under the name of spri)?f/ water Edinburgh College include also well 
water. The purity indicated in the Edinburgh Pharmacopoeia for spring 
water is intended to ap]dy to the springs of Scotland. Spring water of such 
purity is rare in England. 


3. AQUA EX PUTEO ; Atjaa Puteana ; Well Water. — This is water 
obtained by sinking wells. As it is commonly raised by means of a pump, 
it is frequently cjilled pinnp water. The constituents of ordinary well water 
are similar to those of river water above mentioned ; but the earthy salts 
(especially the sulphate of lime) are found in much larger quantity. 

The London Wells. — The wells in London’'* may be arranged in three classes : those 
in tlie gravel above tlio cla^^ ; those in tlie clay itself ; and tliosc which derive their supply 
from th(; strata below the clay. 

1. Welh in the dilumal gravel above the cl a;/. — These arc sljallow wells which, generally 
speaking, yield good diiukiug water, though the produce of some of them is rather hard 
and brackish. The supply which they yield is generally insufficient for the consumption 
of large mimnfaotorics. 

2. JFelk in the London clay. — The water obtained from the blue clay is exceedingly 

impure. It derives its great hardness Irom sulphate of lime, of wbicli it is sometimes 
nearly a saturated solution. Sulphate of magnesia, sulphate of soda, sulphate of irou, 
and occasionally sulphuretted hydrogen, arc also Ibnnd in these waters. The supply of 
these wells is scanty. ^ ‘ 

3. Welh which derive their supply from the strata bcloro the clay . — ^Thesc wells derive 
their water from the sand and plastic cLay contained, beneath the London clay, in the 
chalk basin. Many of the wells extemd some distance into the chalk. Their depth varies 
in different localities from 100 to 500 hud. or more. Tlie water which these deep wells 
of the London basin supply is remarkable for its softness, derived from the presence of 
carbonate of soda, and for its containing phosphoric acid. It has been analysed by 
PVofessor Graham.'* An imperial gallon obtained from the deep well in the brewery of 
Messrs. Combe Jind Delaficld, Long Acre, contained 56*45 grains of solid matter, 100 
parts of which gave 


Chrhotiate of soda 

20*70 

Sulphate of soda 

42*94 

Chloride of sodium 

22-58 

Carbonate of lime 

.... 10-96 

Carbonate of magnesia 

0*92 

Phosphate of lime 


Phosphate of iron 

0*43 

Silica 



100*66 


* Paris, Pharmaeologiay 6lh edit. vol. i. p. 79. 

** Narrative of a Second V%yage in Search of a North-west Passage; md of a Resulenes in the 
Arctic Regwns during the years 1829, 1830, 1831, 1832, and 1833, p. 366. ‘Load. 1835. 

3, For a notice of the Wells in London, see Conylcarc and Phillips’s Ouilines of the Geology of 
mglirnd ar^ Wales ; also the Quarterly Journal ofScien.ee, vol. xiv. p. 145, 1823. 

^ Memoirs of the Chemical Society, vol. ii. p. 392. 
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Tt is obvious, therefore, that the deep well water of the London basin contains nearly 
three times as much solid matter in solution as docs Thames water (see infra), 

Autesiak Wells. — Tliese arc vertic>al, cylindrical borings ^ in, the earth, through which 
water rises, by hydrostatic pressure, either to the surface {spouting or overflowing welh), 
or to a height convenient for the operation of a pump.® They have been denominated 
Artesian from a notion that they were first made in the district of Artois, in France. It, 
is probable, however, that they were known to the ancients, for a notice of them is said 
to occur in Olymniodorus.® Proposals have been made for supplying London with water 
by these wells, which would derive their water from the stratum of sand and plastic clay 
placed between the London clay and the chalk basin.'* But it docs not appear that a 
sufficient supply can be obtained in this way.® 

4. AQW EX FLIIMINE; Aqua FluviaUs; River Water . — This is a 
mixture of rain and spring water. When de]3rived of tlie matters which it 
frequently holds in suspension, its purity is usually considerable. The 
followij]g are the solid constituents of the waters of the Thames and Colne, at 
(liflerent localities, according to the analyses of Mr. R. Phillips^’: — 



THAMES WATER. 

COLNE WATER. 

1 Gallon = 10 lbs. Avoirdu- 
poi.s, at 62" F.. or 

70000 grs. Avoirdupois. 

Brentford. 

Source of the 
GrandJunction 
Water Works 
Company. 

Barnes. 

Source of the 
West Middlesex 
Water Works 
Company. 

Chelsea. 

Source of the 
Chelsea 
Water W'orks 
Company. 

Otterpool. 

Sprinp, 
near Bushey, 

Main spring 

in the valley 
that supplies 
the Collie 

Colne 

itself. 


grs. 

grs. 

grs. 

grs. 

ffrs. 

grs. 

Carbonate of Lime 

16000 

16*900 

16 500 

18*800 

19*300 

18*100 

Sulphate of Lime } 

Chloride of Sodium 1 

3*400 

1*700 

2*900 

2*500 

2*500 

3*200 

Oxide of Iron *) 

Silica ( 

Magnesia C 

Carbonaceous matter ' 

very 

minute 

portions 

1 ditto 

ditto 

ditto 

ditto 

ditto 

Solid matter held in solution 
Mechanical Impurity 

19*400 

0*368 

18*600 

0*368 

19*400 

0*238 

21*300 

0*185 

21*800 
; 0*262 

21*300 

0*126 

Total solid matter , . 

19-768 

18*968 

19*038 

21*485 

22*062 

21*426 


No notice is taken in these analyses of the f^aseous constituents (air and carbonic acid) of river water. 


Thames water taken from the middle of the river at Twickenham, two hours 
after high water, on the 16th of December, 1847, had a temperature of 49^*1 
Pahr., and the specific gravity of 1*0003. An imjierial gallon of it contained 
22*48995 grains of solid matter, consisting of carbonate of lime, soluble 
organic matter, insoluble organic matter, sulphate of soda, chloride of calcium, 
carbonate of magnesia, sulphate of potash, sulphate of lime, silicic acid, and 
free carbonic acid.^ 

SirrrLY op Water to the Metropolis.® — London is supplied with water by eight 
water companies, six of which derive their water from the Inamcs. The East London 

* For a description of the mode of boring and of the tools used, see lire’s Dictionary of Jrts, 
Manufactures, and Mines, p. 57. London, 1839. 

3 lu the Penny Cyclopaedia, art. Artesian J/W/j, is a popular and interesting account of these wells. 

4 Fassy, Description Geologique du Departement de la Seine-Tnferieure, p. 292. Rouen, 1832. 

^ See an interesting account of Artesian WelJs, by Mr. Webster, in the Jthenamm for 1 839, p. 131 . 

g ; also, Transactions of the Institution of Civil Engineers, vol. iii. pai’t iii. 

Peportfrom the Select Committee of the House of Lords, appointed to inquire into the supply 
Of ^ater to the MHropoUs, p. 1840; See also Dr. Bostock’s analysis in the of the 

^'Omnmstoners appUnted to inquire into the state of the supply of Wlter in the Metropolis, 1828. 

KOI tllarke, in the Proceedings of the Chemical Society {Pharmaceutical Journal, vol. vii. 
P* 591). • 

See the Report of the Commissioners appointed by His Majesty to inquire into the state of the 
^uppy of JjTaterin the Metropolis {Quarterly Journal of Science, April 1828). 
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Company derives its water from the river Lea. The New River Company derives its 
principal supply from a spring at Chadwell, between Hertford and Ware, and from an 
arm of the river Lea. The following was the amount supplied to the metropolis in 182S 

Gallons •per diem* 


'"New River 13,000,000 

East London 6,000,000 

North side of the Thames.. . Grand Junction 2,800,000 

West Middlesex 2,250,000 

Chelsea 1,760,000 

(Lambeth 1,244,000 

Sontli side of the Thames... Vanxhall or South Lambeth 1,000,000 

(^Southwark 720,000 


Total daily supply 28,774,000 


5. AQUA EX lACU ; La/ce Water . — Tliis is a collection of rain, spring, 
and river water, usually contaminated with putrefying organic matter. 

6. AQUA EX PALUDE ; Marsh This is analogous to lake water, 

except that it is altogether stagnant, and is more loaded with putrescent 
matter. The sulphates in sea and other waters are decomposed by putrefying 
vegetable matter, with the evolution of sulphuretted hydrogen : hence the 
intolerable stench from marshy and swampy grounds liable to occasional 
inundations from the sea (see p. 69, foot note). 


2. Afjua Marina. — Sea Water. 

(Aqua Maris.) 

TJnder this head are included the waters of the ocean and of those lakes, 
called inland seas, which possess a similar composition. The Dead Sea, 
however, diflers exceedingly in its nature from sea water, and might properly 
be ranked amongst mineral waters. 

The water of the Dead Sea coutains, accordiug to Marcel’s ^analysis, 24*6 per cent, of 
saline w ater, and has the extraordinary density of 1 •211 . Its constituents arc as follows 


Muriate of lime 3*920 

“ magnesia 10*246 

“ soda 10*360 

Sulphate of lime 0*054 

Water 75*420 


100*000 

The quantity of solid matter varies considerably in different seas, as the 
following statement from Pfaff^ proves : — 


10,000 Faris of IFatcr of 

The Mediterraneau Sea 

English Channel 

At the Island of Eohr 

“ “ Norderiiey 

In the Frith of Forth 

I At Ritzehiittel 


German Ocean 


Baltic Bea. 


'At Apeurade, in Sleswick ... 

At Kiel, in Holstein 

At Doberan, in Mecklenberg 

■ J At Travemdnde 

* At Zoppot, in Mecklenberg 
^At Carlshamm 


Solid Constituents. 

410 grs. 

380 “ 

345 “ 

342 ** 

312 “ 

312 “ 

216 “ 

200 “ 

168 “ 

167 " 

........ 76 “ 

66 ‘‘ 


* Nicholson’s Journal^ xx. 25. 

® Sebwartze’s Allgemeine md spedelle Ileilquellenlehre^ 2te Abt. S. 186, Leipaig, 1839. 
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We shall not be far from the truth if we assume that the leverage quantity 
of saline matter is 3™ per cent., and the density about 1*0274. 

The composition of sea water, according to Schweitzer^ and Laurens, is as 
follows : — 


Constituents, 


Water 

Chloride of sodium 

“ potassium . 
“ magnesium 
Bromide of magnesium 
Sulphate of magnesia... 

“ lime 

Carbonate of lime 


Of the 'English Channel, Sect Water of the Mediterranean, 
(Schweitzer.) (Lahrens.) 


Grains. 

Grains. 

964*74372 

. 959*26 

27*05948 

27*22 

0*76552 

0*01 

*3*66658 

6*14 

0*02929 


2*29578 

7*02 

1*40662 

0*15 

0*03301 . and Magnesia . . 

0-20 

1000*00000 

] 000*00 


Schweitzer also detected distinct traces of iodine and ammonia. 

Iodine has been found in the Mediterranean by Balard. 

Forcliammcr^ asserts that though tlie total solid contents of the water of 
the Atlantic vary from 3*57 (German Sea) to 3*00 (tropics) per cent, of the 
water, yet that the relative proportion of the salts varies but little. 

J Physiological Effects and Uses. — Sea water, taken internally, excites 
thirst, readily nauseates, and, in full doses, occasions vomiting and purging. 
The r(‘.])eatcd use of it, in moderate doses, has been found beneficial, on 
account of its alterative and resolvent o])eration in scrofulous allections, 
especially glandular enlargements and mesenteric diseases. Its topical action 
is more stimulant than common water. It is used as an embrocation in 
chronic diseases of the joints. Employed as a bath, it more speedily and 
certainly causes the reaction and glow ; and consequently the sea- water bath 
may be used for a longer period, without causing exhaustion, than the common 
water bath. In other respects its effects, as a bath, are similar to those of 
common water (see (nUr, pj). 20 and 28). It is a po})ular opinion, which is 
perhaps well founded, that ])aticnts are less likely to take cold after the use 
of salt water, as a bath, than after tlie employment of common water.''* 

Eresli water may be obbiined from sea water either by congelation or 
distillation. In freezing, the })urc water only congeals, not the saline matters : 
and hence the ice of the Polar seas yields fresh water. By distillation, pure 
wholesome fresh water may be obtained from sea water ; but hitherto various 
inconveniences and objections have prevented mariners being supplied ivitli 
fresh water from this source.^ 

Prom sea water is procured chloride of sodium and sulphate of magnesia. 


BALNEUM MARIS FACTITiUM ; Artificial Sea Water Bath.^k cheap 
substitute for a sea water bath is prepared by dissolving common salt in water 
in the proportion of five ounces avoirdupois to every wine gallon of water. 


Loud, and Edin. Phil, Mag, vol. xv, p. 51, July 1839. 

RejrorU of the British Association^ 1846, p. 90. 

On the medicinal properties of sea water, consoli Logan’s Ohsegvations on the Effects of Sea 
'Water in Scurvy and Scroghula, Loud. 1770 ; and Dr. R. White, on The Use and Abuse of Sea 
Water, Loud. 1775. 

^ Clark’s Patent hnprooed Pyro-hgdro-pneumatic Apparatus for easUg converting Sea Water into 
Fresh, is a convenient form of still adapted for use at sea. 
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8. A(/f/(e Mwerafes. — Mhioral Waters, 

History. — Mineral waters were known to mankind in the most remote 
periods of antiquity, and were employed medicinally, both as extenial and 
internal agents, for the. prevention, alleviation, and cure of diseases. Homer ^ 
speaks of tepid and cold springs. The Asclepiadse, or followers of yEsculapius, 
erected their temples in the neighbourhood of mineral and thermal waters.^ 
Hippocrates^ speaks of mineral waters, thon^ he docs not prescribe them, 
when speaking of particular diseases. Pliny ^ notices their medicinal properties. 

Natural History. — The ])rincipal source of mineral waters is the 
atmosphere, from which water is obtained in the form of rain, snow, hail, and 
dew, and which, after percolating a ccirtain portion of the earth, and dissolving 
various substances in its j)assage, reappears on the surface at the bottom of 
declivities {sprhtf/ water), or is ])rocured by sinking pits or wells [well water). 
But springs are somcitinfics observed uiukr circumstances which are inconsistent 
with the supj)osition of their atmospheric origin. ^^The boiling springs 
which emerge on the verge of perpetual snows, at an altitude of 13,000 feet 
above the level of the sea, as in the Himalayahs, cannot be derived from the 
atmosphere, not to mention the peculiar relations of the Icelandic Geysers.^^^ 
Other sources, therefore, have been sought for, and the writer just quoted 
enumerates three, viz. the focus of volcanic activity, the great mass of the 
ocean, or other masses of salt water and subterranean reservoirs. 

Considered with reference to their temperature, mineral waters are divided 
into cold and hot, Tlie hot or thermal waters are those which possess a 
temperature more or less elevated above the mean of the latitude or elevation 
at wliich they are found, and the changes of which, if any, observe no regular 
periods coincident with the revolutions of the seasons. Three causes have 
been assigned as the source of the heat of mineral waters, viz. volcanic action 
now in existence ; volcanic action now extinguished, but the effects of which 
still remain ; and a central cause of heat, which increases as we descend from 
the surface to the interior of the earth.® 

The Geysers, or boiling sj)riiigs, of Iceland, are evidently connected with 
volcanic action. They are intermittent fountains, which throw up boiling 
water and spray to a great height into the air.^ 

The origin of the saline and other constituents is another interesting topic 
of inquiry conne.ctcd with the natural history of mineral springs. As water 
in its passage through the different strata of the earth must come in contact 
with various substances which are soluble in it, we refer certain constituents 
of mineral waters to solution arid lixiviation merely ; as chloride of sodium, 
carbonates of lime and magnesia, iodides and bromides of sodium and 
magnesium, iron, silica,, &c. Chemical action must, in some cases, be the 
source of other constituents. Thus sulphuretted hydrogen is probably 
produced by the action of water on some metallic sulphuret (especially iron 


> Iliad., xxii. 147. 

" Sprenjjcl, Hint, de Medec, piir .Jourdau, t. Iw, p. 144. 

^ i)/? acrlbus, aquin, lorn. 

Hist. Nat, lib. xxxi. 

* Gairdner’si Essay on and Thmaal Sprm^x, p. 289, 

Gairdncr, op. dt. 

' For further information conccrniiia: them, I mi^st refer to Sir G. S. Maekcny/ie^s Travels in 
Iceland durhuf the Hinmnet*qf Kdiiib. 1811 ; and to Ihirrow’s Visit to Iceland, hy my of 
Ti'omje.m, ^c, in ike Summer of 1834, Lend. 1835. 
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])V'rites) ; sulphurous or sulphuric acid, from the oxidation and combustion 
o}‘ sulphur, free or combined. The cai^onic acid found in the Iddulous or 
carbonated waters is referable to the decomposition of carbonate of lime, 
either by heat or by the action of sulphuric acid. Hydrochloric acid is 
doubtless produced by the decomposition of some chloride (probably chloride 
of sodium or sal ammoniac). Carbonate of soda must also be considered as 
tlic product of some chemical process ; thus, that found in the natron lakes 
of Egypt is supposed to be fori^pd by the action of chloride of sodium on 
carbonate of lime.^ ^^The diffei^ent orifices of the Karlsbad S])rudel discharge 
annually about 13,000 tons of carbonate of soda and 20,000 of the sulphate 

in the crystalbzed state a ^Wery sim])le calculation is sufficient to 

shew that the Donnersberg alone, the loftiest of the Bohemijui Mittelgebirge, 
a cone of clinkstone 2,500 feet in elevation, contains soda enough to supply 
the Karlsbad waters alone for more than 30,000 years.^^-^ 

OLASsmcATioN. — Mineral waters may be classified according to their tem- 
perature, their chemical composition, or their medicinal pro])erties. But 
liitherto no satisfactory cliLssificjafion has been effected by any of these methods, 
nor perhaps can it be formed. 

'File method adopted by Paracelsus aiid the alchymisf s w as to divide mineral 
waf ers according to their temj)erntur(*. into the two great classes of hot and 
voUJ^ and to snb-divide each of these according to tlnm' supposed constituents. 
The following is Dr. GairdnePs classification according ix) t/his method : — 


SERIES l.-THEKMAL. 

('l.ASS 

1. SirLPiiuiiEOUS. rretlomhiant constituent, 

Sul/flmrc4ted llydroyan : 
e.(j. Bareges, Aix-la-(’hape.llc. 

2. Alkatjne. Fred, const. Carbouaie of 

Soda : 

fi.y. Ems, Teplitz, Vichy, Mont-d’Or, 
Ischia. 

3. Fukgosig. CQWAi . Su/jihate of Sod^z: 

Karlsbad, d’Ax, Fisa. 

4. Saline. Fred, const. CJdonde of So- 

dlitm ; 

t'.y. Wiesbaden, Bourbon F Arclinmbault, 
Civita Vccchia, Baden in Ibuien. 
(^ALCAiiKOiJS. Fred, const. Carbonate or 
Sulpbatu of Lime : 
o.y. Bath, Buxton, St.-Allyrc. 
fi. Siliceous. Fred, const. Silica: 

e.y. Geyser, Chaudes Aigues, Luiueil, 
Mariara. 

7. Fure, Little or no impregnation : 
e.y. Matlock, Vic en Carludes, 


SERIES 11.— COLD. 

Class 

1. SuLVHUREOUs. Frcdomiiiaut constituent, 

Sulphundted ITydroyen 
e,y. llnrrowgato, Moffat, Nenndorff. 

2. Acidulous. Fred, const. Carbonic Add 

Qas : 

e.y. Fyrmout, Setters, Asciano. 

3. Alkaline. JbHjd. const. Carbonate of 

Soda : 

e.y, Vais, Biliu, Malvern. * 

4. Purging, Fred, const. 

e. y. Cbclteuliam, Frauzensbad, Marieiibad. 

5. Saline. Fred, const. Chloride of Sodium : 
e.y. Leamington, Rennes, BoUrbonne-les- 

Bains. 

(5.) Brine Springs. Fred, const. Chloride 
of Sodium : 

e.y. Ashby- de-la- Zouch, Krcuznach, Tschl, 
Bex. 

6. CiiALVREATE. Fred, const. Oxide of Iron: 
e.y. Tunbridge, Spa. 

7. Aluminous Chalybeate. Fred, const. 

Sulphates of Iron a7id Alumina : 
e.y. Isle of Wight, llartfell, Alexisbad. 

8. BirrER. Fred, const. Sulphate of Mag- 

nesia : 

e.y. Saidschiitz, Seidlitz, Epsom. 


This arrangement is objectionable on two ground.s : the two series of thermal 
and cold waters pass into each other by almost insensible gradations ; and secon^y, 
waters of analogous clieinical composition, and, there^re, of similar medicinal 
properties, are separated on account of their diflerence of temperature. 

^ « ' ” 

^ Berthollet, Essai de Statiqne Chimiyue, ler part. jf. 406. 

‘ Gairdncr, op. mi. p, 325. ® Ibid. p. 338. 
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The clasi^cation wliich I shall adopt is convenient on account of its 
simplicity alfe practical utility. It consists in grouping mineral waters in 
four classes, respectively termed chalyteate, stdphureous, acidulous^ and 
Haline. 

CLASS 1. CHALYBEATE OR FERRUGINOUS WATERS. 

(Aquce ferruginosse seu martiales.) 

These are mineral waters whose predominating or active principle is iron. 
Most mineral waters contain this metal, but ilie term chalybeate is not applied 
to them unless the quantity of iron be considerable in proportion to the other 
constituents. 

The (]ua.ntity of oxide of iron contained in different waters is shewn by the 
following table : — 

Dr. M. Gairdnrr’s Tablk of the Quantity of Oxide of Iron contained in 
Chalybeate Waters. 

10,000 Grs. of th^ Water. Grs. < 

^ Batli in England 

Bourbon I’Arcbambault in France 

Mont-d’Or in ditto 

Vichy ill ditto 

Thermal St.-Nectaire in ditto 

Chaudea Aigues in ditto 

Champagne in ditto 

Karlsbad Sprndcl in Bohemia 

Teplitz Sieinbad in ditto 

f 'runbridge in England 

Harrowgatc (Oddy’s saline chalyb.) in ditto... 

Tslc of Wight (iduminous chalyb.) in ditto 14*70 

Holywell, Lancashire, in ditto 

ITartfcll Spa, near Molfat, in Scotland 

Ditto, No. 2 


Cold 


0*0271 

R. PhiUips. 

2*570 . 

Patissier. 

0*10 

Berthicr. 

'1-385 

Longchamps. 

0*14 

Berthier. 

0*15 

Ditto. 

0-1573 

Patissier. 

0*022 

Berzelius. 

0-03 

Ditto. 

0*381 

Scudamore. 

0*411 

Ditto. 

14*70 

Marcet. 


Dunblane in ditto 

Forges in France 

Aurnalc in ditto 

Passy in ditto 

Vais in ditto 

Alexisbad, Bernburg, in Germany... 
Buckowina in Silesia (lower spring) 

Lieheustoin in Thuringia 

Godelheini (bathing spring) 

Lauchstadt 

Spa 

Fyrmont (drinking spring) 

Kissengen 

Bruckenau in Franconia 

Karlsbad (acidulous ajiring) 

Konigswart (drinking spring) 

Bilin 

Gcilnau on the Lahii 

Fachingen on ditto 

Sclters in Nassau 


MarienbaJ, Caroline well 

Engistein, Canton of Bern in Switzerland 

Schmerikon, Canton of Gallon in ditto 

8t. Catarina Canton Vcltlin in ditto 

Lipewsk in Russia 1*0 

Ball st own, New York, United Slates 


2*306 

( perox. ir. 

\ Wool worth. 

0*825 

Tliomsou. 

34*2 

Ditto. 

312*0 

CoimeP. 

0*233 

Murray. 

1*128 

Robert. 

2*50 

Diezcngremol. 

0*670 

Deyeux. 

0-06 

Berthicr. 

2*348 

Gracfe. 

2*000 

Lachmimd. 

1*66 

Trommsdorlf. 

1*480 

Witting. 

1-018 

0-746 

Monheim. 

0*611 

Braudes. 

0*421 

Vogel. 

0*210 

Schipper. 

0*03 

Berzelius. 

0*38 

Ditto. 

0*10 

Rcuss. 

0128 

Bischof. 

0*077 

Ditto. 

0*124 

Ditto. 

0*360 

( Steinman and 
( Reuss. 

0*875 

Pagenstecher- 

1*086 

Hiitteuschmidt. 

2*466 

Demagri. 

io 2-0 

Scherer. 

3*332 

Hosack. 


This can scarcely be nailed a true mineral water, being somewhat analogous to the pools in 
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Chalybeate waters have an inky or styptic taste, and become j^nrplish-black 
on the addition of tannic or gallic acid (or substances, as galls ^^^ld tea, which 
contain one or both of these acids). Waters which contain the protosalts of 
iron yield, on the addition of fcrrocyanide of potassium, a white or blueish- 
white precipitate, which becomes blue by exposure to the air. Those which 
contain the sesquisalts of iron give a blue precipitate with fcrrocyanide of 
potassium, and become red on the addition of sulphocyanide of potassium. 
Chalybeate waters are of tw^kinds, — carbonated and sulphated. 

Order 1. Carbonated Chalybeate Water* (Aquce ferrugimsm carhonkm), — Tliesc 
waters contain the carbonate of the protoxide of iron. By exposure to the air, . ir by 
boiling, they attract oxygen, evolve carbonic acid, and deposit tlxe whole of the iron in the 
form of sesquioxide. 

Wien the carbonate of iron is associated with a large quantity of carbonic acid, which 
renders the waters brisk, sparkling, and acidulous, they are denominated highly carbonated 
or acidulo-carhonated chalyheates^ or acidulo ferfuginous waters. The Pvnnont (Trink- 
quelle or drinking spring), Scliwalbach, and Spa (Pouhon) waters arc of this kind. 

When, however, the quantity of carbonic acid is not large, and the waters do not 
sparkle in the glass, they are iermed sini'ply carbonated chalybeates^ or, from the earthy 
and alkaline salts which they contain, saline carbonated chalybeates. The waters of 
Tunbridge Wells, Oddy’s saliiie chalybeate at Ilarrowgatc, and the Islington Spa near 
London, are of this kind. 

Osann^ and Schwartze- divide the carbonated chalybeates into the earthy-saline (e. g. 
Pyrmont), the alkalhm’salim (e. g. Pranzensbad or Egar), the alkaline-earthy {c, g. Sj)a), 
aild the earthy {e. y.Wildungcn). 

Order 2. Sulpbated Chalybeate*.^ ( Aqii<s mtrioUcm), — These contain sulphate of iron, 
and some of iJicm also contain cldoride ot iron. Neither exposure to the air nor boiling 
precipitates all the iron, and in this respect the sulphated ehalybeates arc distinguished 
from tlie carbonated ones. 

Some of them eoutiun siil[)hatc of alumina, and arc denominated ahminom sulphated 
chalybeates. Of these the Sand Bock Spring in the Isle of Wight, the Strong Mollat 
Chalybeate, Vicar’s Bridge Clnilybcate, ?md the l^assy waters, arc examples. The waters 
of Ihickowina, in Silesia, arc of this kind ; but they contain also chloride of iron. 

The Cransac waters contain, besides the sulphate of the sesquioxide of iron and 
bulpliatc of iilumimi, a considerable quantity of sulphate of manganese ; in consequence of 
wliicli they have been denominated the sulphated ferro-manganesian waters? 

Those sulphated chalybeates which are devoid of sulphate of alumina, may be termed 
simply sulphated chalybeates. The Alexisbad or Sclken-Brunncn contain botli sulpliatc 
and cldoride of iron, but are devoid of sulphate of alumina. 

The chalybeate waters operate in a similar manner to the other ferruginous 
compounds already noticed (see ante, p. 188). 

The acidulated carbonated chalybeates sit more easily on the stomach than 
other ferruginous agents, in consequence of the excess of carbonic acid which 
they contain. 

The aluminous chalybeates are very apt to occasion cardialgia, especially 
if taken in the undiluted state. 


copper mines of England and Sweden, which hold copper in solution — a substance not found in true 
mineral springs. As it is, however, an example of a purely natural process, I have deemed it worthy 
of a place among the other waters. — M. G. 

^ Vhyskal. u. Med. Barstellung der Heilquellen. 3 Bde. 1842. 

" Mlgemeine mid specielle Heil^uellenlehre, fol. Leipzig, 1839. 

^ See Notice sur Us Eaux Mmeredes Nalurelles de Cransac, departenient de VAveyron ; Eaux 
Ferro-Manganesiennes, sulfatees, jiar le Dr. Diicoux (de lilois). I^iris, 1847. (An English trans- 
Icition of the preceding, with some additions and modifications, entitled The Mineral Heaters and 
Vapour Baths of Cransac, London, 1847) ; also, TraUe sur la Nature et les Proprietes dcs Eaux 
Mincrales et Eluves de Cransac, par M. J. 1^. V, Murat, 3me ed. llodez, 1843. 
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The use of clialybeale waters is indicated in cases of debility, especially 
when accompanied witli that condition of system denominated anaemia. They 
have long obtained a high celebrity for the relief of complaints pecuRar to 
the female sex. Their employment is contra-indicated in plethoric, inflam^ 
matory, and febrile conditions of system. 

CXiASS a. SUIiPHUREOUS OR HBPATIC WATERS. 

(Aquai Sulphureaj seu Hepaticro.) 

These waters are impregnated with liydrosulpliuric acid (sulphurett^ 
Iiydrogen ) ; in consequence of which tlicy have the odour of rotten eggs, and 
cause black precipitates (metallic suljJiurets) with solutions of the salts of 
lead, silver, copj)er, bismuth, &c. Those sulphureous waters which retain, 
after ebullition, tlieir powc^r of causing these precipitates, contain a sulphurei. 
(hydrosulpliuret), usually of calcium or sodium, in solution. iVll the British 
sulpliureous waters are cold, but some of the continental ones arc thermal. 
Tlie most celebrated sulphureous waters of England are tlmse of Harrowgate 
tliose of Scotland are Moftat and Rothsay; of the continent, Enghien, 
Btireges, Aix (near Geneva), Aix-la-Chapclle^ (or Aa(.*hen), and Bfulen. 


Dr. M. Gairdner’s Table of the CIuanttty of Sulphuretted Uydrouen in 
S UL P II UREOUS AVaTK I tS . 


Thermal 


Cold 


100 inches of the Wain of 

^Baregea iu the Pyrenees, coiitaiiis 

C’aulcrcts iu ditto 

St. Sauveur in ditto 

Sehinznach iu C. Aargau iu Switz. ... 

Aachen in the Lower Rhine 

Warmbrunn in Silesia 

Landecli iu county of Gktz 

Baden near Vienna 

' HaiTowgate in England (old well) 

Moffat in Scotland 

Strathpeffer in ditto (upper well) 

Enghien in France 

Nenndorff in Hesse 

Wiuslar in Hanover 

Eilsen iu Lippe 

- Mcinbcrg in ditto 

Weilbach in Nassau 

Berha in Thuringia 

Bocldet in Franconia 

Doberau in Mecklenburg 

Bentheim in Germany 

Sironabad in Hesse 

^Dinkhold in Nassau 


Cub, inches of Gas. 

Aathoritg. 

26 -() 

Ludemann. 

50-0 

Ditto. 

16-6 

Ditto. 

3011 

.Peschier. 

4578 

Monheim. 

17'17 

Osaiin. 

14’88 

Dido. 

1183 

Ditto. 

5-94 

Scudamore.-'* 

7-58 

Thomwii. 

9-44 

Ditto. 

1-60 

Longchamps 

40 90 

Osann. 

51-51 

Ditto. 

27-21 

Ditto. 

30.91 

Ditto. 

22.32 

l)itto.4 

20-60 

Ditto. 

17-17 

Ditto. 

18-20 

Ditto, 

15-45 

Ditto. 

2-63 

Biichner. 

8*6 

Kolb. 


The sulphureous waters have been divided into four kinds, viz. the alkaline-mmiatic 
{e. //. Aix-Ia-Cliapelle), the alkalim-salimi {e. g. Warmbrunn and Weilbach), the earthy- 
saline (e, g. Enghien), and Wig ferruginom-salim {c. g. Neumarkt and Ilosenheim), 


The general operation of the sulphureous waters is stimulant, and is 


^ See Dr. A. Hunter’s Treatise on the Mineral Waters of Rarrowgatei London, 1830. 

^ See Wetzlar’s Description of the Mineral Springs of Aix-la-Chapelle and Borcettey 1842. 

3 1 have not admitted the waters of Cheltenham into this list, in consequence of the extreme 
inconstancy of the sulphureous impregnation. Other reasons, however, render it very donhtftil if 
any of the analyses of some of the recent springs represent their natural composition. — M, G. 

^ 30 0 Creve {SUffth Nassdu, p. 577).'~M. G. 
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adapted for chronic complaints.^ They are supposed to possess a specific 
power over the cutaneous and uterine systems. They are employed both as 
external and internal agents ; in chronic skin diseases (as lepra^ psoriasis, 
scabies, pityriasis, herpes, &c.) ; in derangements of the uterine functions 
(amenorrhtea and clilorosis ) ; in old syphilitic cases ; in chronic rheumatism 
and gout ; and in other diseases in which sulphur or its compounds have 
been found serviceable, (see p. 183). On account of their stimulant 
ellects, they are contra-indicated in all plethoric and inflammatory conditions 
of the system, and their employment requires caution, especially in weak and 
irritable constitutions. 

CLASS 3. ACIDULOUS OR CARBONATED WATERS. 

(Aqu«) Acidulffi.) 

These waters owe their remarkable qualities to carbonic acid gas, which 
gives them an acidulous taste, a briskness, a sparkling property, and the 
power of reddening litmus slightly, but fugaciously, and of precipitating liine 
and baryta waters. When tliey have been exposed to the air for a short 
time, this gas escapes from them, and the waters lose their characteristic 
properties. 

Most mineral and common waters contain a greater or less quantity of free 
carbonic acid. Ordinary s])ring or well waters do not usually contain more 
than three or fqur cubic indies of carbonic acid gas in 100 cubic inches of 
water. Dr. Henry found, in one experiment, 3*38 inches.^ But the waters 
called acidulous or carbonated contain a much larger quantity. Those 
wliich have from 30 to 60 cubic inches of gas are considered rich ; but the 
richest have from 100 to 200 or more inches.*"^ Alibert^ states that the 
waters of Saint -Ncctaire contain 400 cubic inches in 100 of the water. 

Most of the waters of this class contain carbonate or bicarbonate of soda : 
tliese are termed acidido-alkalifte. The Scltcrs**^ (often called Seltzer), 
Altwasser, Saltzsbrunn, Ileiiicjrz, and Pyrmont (acidulous) waters, are of this 
kind. Prequcntly they contain carbonate of the protoxide of iron also : they 
are then termed the aciduloua carbonated chalyheutes, which have been 
already noticed (see aiitCy p. 297). 

The only acidulous or carbonated spring in Great Britain is that of Ilkeston, 
near Nottingham, and which has been described by Mr. A. P. A. Greeves® 
and by Dr. T. Thomson.^ 

The acidulous or carbonated waters have been divided into four kinds, 
viz. the alkaline-muriatic [e. g. Setters) ; the earthy muriatic [e. g, 
Kissingen [Maxbrunnen]) ; earthy-alkaline {e.g. Salzbrunn) ; and the 
ferruginous {e, g. Geilnau). 


^ See some Ohservatioits on the. Efficacy of Sulphnreoiis Waters in Chronic Complaints^ by Dr. 
0. Armstrong, in his Fractical Illustrations of t/w Scarlet Fever y 2d edit. Lond. 1818. 

^ Thomson’s System, Chem. vol. iii. p. 193, 6th edit. 

^ Gairdner, op, oit, p. 30. 

J Nouveaux Bletnens de Therapeutique, tom. 3iuc, p. 51 7> Sine ed. 

Sec some Mxperimmts relative to the Analysis and Virtues of Seltzer Water y by Dr. Brocklesby, 
in the Medical Observations and Inquiries, vol. iv. p, 7, 2d edit. Lond. 1772. 

’ Account of the Medicinal Water of Ilkeston, 1833. 

Oycloptxdia qf Fractical Medicine, art. Waters, Mineral, * 
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Dr. M. Gairi)ner*s Table oe the Quantity of Carbonic Acid in Acidulous Water. 


Thermal 


Cold 


100 Cubic Inches of Water of 

in England, contains 

Bristol in ditto 

Buxton in ditto 

St.-Nectaire in France 

Karlsbad in Bohcima 

Gurgitello in Ischia 

j Carratraca in Spain 

' ’ Maschnka in the Caucasus 

Eisenbcrg in ditto 

Petersquellen in ditto 

Schlangcnbad in Nas.sjra (Schacbtbrun) . . . 

Ems in ditto (Kriinchesquelle) 

Ditto (at Wall ftf Lahn) 

^Wiesbaden in ditto (No. 1) 

fTimbridgc in England 

Harrowgatc in ditto (old sulphur well) . . . 

Cheltenham in ditto (old well) 

Pitcaithly in Scotland 

Andabra in France 

Engliien les Bains in ditto 

Godclheim in Germany 

Cudowa ill county of Glatz 

Pyrmont in Germany 

Kdnigswarth in Bohemia 

Schwalheiin in the Wetkruu 

Bocklct in Franconia 

Franzensbad in Bohemia 

Geilnau on the Lahn 

Fachingen on ditto 

Selters in Nassau (Nieder) 

Liebenstein in Thuringia 

Tarasp in Switzerland 

^ Kissingen in Germany 

Imnau in Wurtemburg 

Alexandersbad 

Bilin in Bohemia 

Schwalbach in Nassau 

Spa in Belgium 

Ballstown, State of New York 

Kislawodsk in the Caucasus 

Dinkhold in Nassau 

Oberlalmstein in ditto 

Marienfcls in ditto 

Soden in ditto 

Cronberg in ditto 

Montabaur in ditto 

Braubach in ditto (Salzborn) 

Langenschwalbach (Weinbruun) 

Marienbad in Bohemia (Kreutzbr.) 

Saidschiitz in ditto 

^Piillna in ditto 


Cub, Inches 
of Gas, Temp. 

Authority. 

4*16 

114° F. 

R. Phillips. 

12*99 

74 

Garrick. 

0*649 

82 

Scudamore. 

400*0 

75 

Alibert.' 

110*0 

165 

Berzelius. 

89*14 

122 

Giudice.'^ 

10*70 

66 

Alibert. 

60*9 

118 

Hermann. 

82*7 

103 

Ditto. 

2*0 

195 

Ditto. 

6*0 

87 

Kastuer. 

59*9 

86 

Ditto. 

42*1 

123 

Ditto. 

19*7 

158 

Ditto. 

3*485 


Scudamore.^ 

4*125 


Ditto. 

12*50 


Fothergill, 1788. 

3*463 


Murniy. 

100*0 

. . . 

Berard. 

0*674 


Ijongchamps.** 

224*9 


Witting. 

202*6 


MogaUa. 

151*1 


Braudes. 

139.1 


Wetzhur, 

129*0 


Wurzer. 

112'5 


Vogelmann. 

88*67 


Trommsdorft’. 

163*2 


Bischof. 

134*8 


Ditto. 

108.7 

... 

Ditto. 

109*9 


Trommsdorfl*. 

109*9 


Capeller. 

85*85 

..* 

Vogel. 

89*28 


Kielmayer. 

94*09 


Hildcbrandt. 

74*69 


Reuss. 

73*83 


Rube. 

74*45 

• . . 

Monheim. 

300*0 

... 

Hosack. 

151*2^ 


Hermann. 

143*9 


Kolb. 

55*6 


Amburger. 

92*5 


Kastuer. 

88*0 


Meyer. 

106*2 


Ditto. 

55*8 


Jacobi. 

58*4 


Bruckmann. 

89*1 


Kastner. 

125*0 


Struve. 

20*0 


Ditto. 

6*9 

... 

Ditto.^ 


* i have assumed the coldest spring to be that which contains this large quantity of gas, which 
is not particularly specified ; there are seven springs, ranging from 74° to 104° F, — M. G. 

2 Viaggio Medico. Half of the acid escapes at 144°, and the whole at 167^.— M. G. 

® After being heated to 144° F. it contained 2*736. — M. G, 

^ Parts by Weight in 10,000 of water. — M. G. 

* In all these instances the carbonic acid was obtained by boiling, which expels not only the acid 
which is in an uncombinal state in the natural wate^ but also the excess, which goes to convert the 
carbonates of acidulous watert* into bicarboiiatcs.— M. G. 
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Those acidulous waters which owe their medicinal activity principally to 
the carbonic acid which they contain, act chiefly on the digestive, renal, and 
nervous systems ; but their effects are transient. They are cooling, refreshing, 
and exhilarating, and frequently relieve nausea. They augment and alter the 
renal secretion. Sometimes they occasion a sensation of fulness in the head, 
or even produce slight temporary intoxication. They are used in some 
disordered conditions of the digestive organs, especially when connected with 
liepatic derangement, in dropsical complaints, in uterine affections, and in 
various other cases, wliich will be more f uUy noticed when treating of carbonic 

When the acidulous waters contain the protocarbo iate of iron, their effects 
a,nd uses are analogous to those of the ferruginous springs already noticed. 

The acidulo-alkaline waters are useful in the litlnc acid diathesis, in gout 
and rheumatism, &c. 

The acidulous or carbonated waters are considered to be ubj^^ctionable in 
febrile, inflammatory, and plethoric subjects. 

CLASS A. SALINB WATERS. 

(Aquaj Salinffi.) 

These waters owe their medicinal activity to their saline ingredients ; for 
although they usually contain carbonic acid, and sometimes oxide of iron 
or hydrosulphuric acid, yet these substances are found in such small 
quantities as to contribute very slightly only to the medicinal operation of 
the water. 

Saline mineral waters may be conveniently divided into five orders, founded 
on the nature of the predominating ingredient. 

Order 1. PurginK Saline Waters.— The leading active ingredient of the waters of this 
order is either the sulphate of soda or the sulphate of magnesia ; but the chlorides of 
calcium and magnesium, which are usually present, contribute to their medicinal efficacy. 

The purging saline waters are of two kmcls ; some owe their activity to sulphate of 
magnesia, others to sulphate of soda. 

a. Bitter Purging Waters; Bitter Waters; Bitter-salt Waters. — In these waters 
sulphate of magnesia predominates. The waters of Epsom and Scarborough ^ in England, 
and of Seidlitz, Saidscliiitz, jmd Piillna, on the continent, are of this kind. Some thermal 
waters, as those of Acqua dei Pozzeto, near Pisa, contain sulphate of magnesia. 

(Hauber-salt Waters. — ^This name is given by some writers on mineral waters to 
those waters wliich owe thefi purgative qualities to sulphate of soda. 

Some of these arc warm, and possess alkaline qualities ; and they are therefore called 
the icarm alkaline glauber-salt waters. To tliis division belong the Carlsbad^ waters. 

Some are cold and alkaline, and are termed cold alkaline glauber-salt waters ; as those 
of Marienhad (the Kreuzbrunnen and Perdinandsbrunuen) and Eranzensbrunn (the 
Salzquelle). 

Some are devoid of alkaline properties, but contain, besides sulphate of soda, various 
earthy and alkaline salts. They are the earthy glauber-salt waters. To this division 
belong the springs of Cheltenham,^ Leamington,^ and Spital. 

* See Dr. Short’s Natural, Brperimenial, and Medicinal History of the Mineral Waters of 
Berbif shire, lAncolnskire, and Yorkshire, particularly of Scarborough, London, 1734. 

See Kreysig, On the Internal Use of the Mineral Waters of Carlsbad, Maiienbad, JEms, &c. 
rranslated by Thomson. 1824. 

^ See Dr. Scudamore on Cheltenham Waters, in his work on Mineral Waters, before quoted.-— 
Also Maccabe’s Treatise on the Cheltenham Waters, London. 

See Dr. Larnbe’s Analysis, in the Manchester Memoirs, vol, v. — Also Dr. Scudamore’s work 
before quoted ; and Dr. Loudon’s Fractical Dissertation on the Watefs of Leamington Spa, 1828. 
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In full doses, the waters of this order are mild cathartics. In small and repeated doses 
they act as refrigerants and alteratives. They are peful in diseased liver, dropsical 
complaints, habitual constipation, hemorrhoids, determination of blood to the head, &c. 

Order a. Salt or Brine Watejra.— The characteristic ingredient of these waters is 
chloride of sodium. Iodine or br/6minc, or both, have been reeognised in some of them, 
and doubtless contribute somcwlfat to the medicinal effects. 

Those salt waters whose chief Vgredient is chloride of sodium, with which they are 
largely impregnated, are called hinm springs. In England, the princin^ are Middlewich 
and mntwich in Cheshire, Shifleywich in Staffordshire, and Droitwicn in Worcestershire. 
The springs of Ashhy-de-larZovtch, in Leicestershire, contain, besides a large quantity of 
common salt, a considerable quantity of chloride of calcium. The Krcuznach and 
Salzhauscn springs in Germany may be referred to this division. 

In the saline thermal springs chloride of sodium is the chief constituent, but it is 
associated with various other alkaline and earthy salts. The waters of Wiesbaden, 
Baden-Laden, and Bourbonne^ are of this kind. 

In some of the salint^ c.old springs chloride of sodium is the leading ingredient, but 
associated with other salts; as the waters of the Clieltenham Old Well, of Leamington, 
and the salt s,Y,ring at Pyrmout. 

Some of the salt springs contain iron, and are in consequence called the chalybeate salt 
as those of Kissingen (Kagozzibrunnen) and Homburg. 

Bromine or iodine, or botii, have oecn detected in the state of bromide and iodide in 
several of the salt springs, which, in consequence, have been denominated bromine and 
iodine salt springs. The .English brine springs before mentioned, the Woodhall or Iodine 
Spa^ near Homcastlc in Leicestcrshii’c, and the Krcnznach brine sjirings, are of this kind. 

Taken in large quantities, Sidine or brine waters are emetic and purgative. In small 
but continued doses they act as alteratives, and are supposed to stimulate the absorbent 
system. They have been principally celebrated in glandular enlargements, especially those 
which are of a scrofulous nature. 

Tlic water of the Dead Sea belongs to this order (sec ante^ p. 292). 

Order 3. ^ Calcareous Waters. — Those saline mineral springs whose predominating 
constituent is either sulphate or carbonate of lim(^, or both, are denominated calcareous 
waters. 

The Bath, Bristol, aud Buxton thermal waters are of this kind. 

When taken intcnially, their usual effects arc stimulani. (both to the circulation and the 
urinary and cutaneous secretions), alterative, and constipating ; and are referable, in part, 
to the temperature of the water, in part to the saline constituents. Employed as baths, 
they are probably not much superior to common water healed to the proper temperature ; 
but they have been much celebrated in the cure of rheumatism, chronic skin diseases, &c. 

Bath watcr2 is generally employed, both as a bath and as an internal medicine, in 
various chronic diseases admitting of, or requiring, the \|||e of a gentle but continued 
stimulus ; as chlorosis, hepatic aftections, gout, rheumatism, lepra, &c. Diabetes has 
appeared to be heiielited by it. 

Buxton water, taken internally, has been found serviceable in disordered conditions 
of the digestive organs, consequent on high indulgence and intemperance ; in calculous 
complaints ; and in gout : employed externally, it has been principally celebrated in 
rheumatism.® 

* See Granville’s Spas of Englandy vol. ii. p. ]04. 

® For an account of the Bath waters, see Wm. Oliver, A V radical Dissnlation on Bath Waters, 
Bath, 1716. 

Dr. Sutherland, Natural History, Analysis, and Ge:neral Virtues of the Bath and Bristol 
Waters, Lond. 1763. 

Dr. Falconer, A Practical Bisseriaiion on the Medicinal Effects of the Bath Waters, Bath, 1799. 

Dr. Gibbes, A Treatise on the Bath Waters, 1800.— Another edition, 1812. 

Dr. E. Barlow, Essay on the. Bath Waters, Lond. 

Mr. Spry, A Practical Treatise on the Bath Waters, Lond. 1822. 

® On the Buxton Waters, sec an anonymous Treatise on the Nature and Virtues of Buxton Water, 
Lond. 1761 ; Dr. G. P^dX^ow*%H)bservations and Experiments for investigating the 'Chemical History 
of the Tepid Springs at Buxton, London, 1784] Dr. James Denman’s Observations on the Bff^cl^ 
of Buxton Water, lA>Xidi. 1793; Mr. W. H. Kobentson’s Medicinal Property of Buxton Watei’, 
Lond. ; and Sir Charles Scuilamore’s work, already quoted. 



Alkaline Wat|:ks ; Siliceous Waters. 803 

The water of Bristol Hot-well is taken in dyspeptic complaints and pulmonary con- 
sumption.* 

Order 4-. Alkaline Water*. — ^Tlie mineral waters denominated alkaline, contain car- 
bonate or bicarbonate of soda as their characteristic ingredient. The thermal springs of 
Teplitz® and Ems belong to this order. Tlie waters of this order pass insensibly into, and 
are, therefore, closely related to, the waters of the preceding classes. 

Springs which contain carbonate of soda, with a considerable excess of carbonic acid 
arc denominated midulo-alkaline, and have been already noticed among the acidulous or 
carbonated waters (see ante, p. 2991. The Vichy waters belong to this division (see ante, 
p. 259). The Setters waters are called acidulo-cdkaline-nmriatic, on account of the common 
salt which they contain. The Carlsbad waters are also acidulo-alkaline, but on account of 
the sulphate of soda which they contain are called warm alkaline glaubersalt waters (see 
a 7 ite, p. 301). The cold alkaline glaubersalt waters before noticed (sec ante, p. 301) are 
likewise acidulo-alkaline. 

Those in which carbonate of soda is associated with protocarbonate of iron and excess 
of carbonate acid, have been referred to under the head (3f acidulous carbonated chaly- 
beates, (see ante, p. 297). 

Tlie only mineral waters in this country which contain carbonate of soda,* are those .of 
Mfilvern,** in Worcestersliire ; and Ilkeston, in Derbyshire, near Nottingham ; but tlie 
quantity in both cases is very small. The first, which is a very pure water, contains only 
0 01 parts of the carbonate in 10,000 of the water, and the second 3 ’35 5 grains in an 
imperial gallon. For external use, the alkalmc waters are principally valuable on account 
of their detergent qualities. When taken internally, they act on the urinary organs. 
Tlicymaybe employed in calculous complaints connected with lithicacid diathesis, in gout, 
in dyspepsia, &c. 

Order 5. Siliceous Waters. — Most mineral waters contain traces of silica, but some 
contain it in such abundance that they have been denominated siliceous. Thus, in the 
boiling sjirings of Geyser and Iteikum, in Iceland, it amounts to nearly one-half of all the 
solid constituents. In these waters the silica is associated with soda (silicate of soda), 
sulphate of soda, and chloride of sodium,*'’ I am unacquainted with tlieir action on tlie 
body. It is probably similar to that of the alkaline waters. 

For the following table of the fixed constituents of some of the most 
celebrated mineral waters, 1 am indebted to Dr. Gairdiier^s work®: — 


’ Consult Dr. Garrick’s Dissertation on the Chemical and Medical Fr&perties of the British Hot- 
well Water, Bristol, 1797- 

JHe Bader von Teplitz, von A. lienss, Teplitz, 1835. 

* The deep-well water of the London basin contains carbonate of soda (see ante, p. 290), but 
this is not included among mineral waters. 

^ For an account of the Malvern Waters, see Dr. J. Wall’s Brperimenls and Observations on the 
Mohm'n Waters, Worcester, 1703; Dr. M. Wall’s Malvern Wafers, Oxford, 1806; and Mr. 
Addison’s Dissertation on th>‘ Nature and Broperties of Malvern Water, Lond. 1828. 

* See Dr. Black’s analysis, in the Tram, of the Hog. Soc. of Edinb, vol. iii. ; also, Faraday’s, in 
Barrow’s Visit to Iceland. 

® Essay on the Natural History, Origin, Composition, and Medicinal Effects of Mineral and 
Thermal Springs, London, 1832. 
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INOEGANIC BODIES.— Water. 


Eor furth<a’ details respecting mineral waters in general, the reader is referred 
to the following works : — 

Dr. J, Kntty — Methodical Si/nopsis of Mineral Waters, Lend. 1757. 

Dr. D. Mvimo^Treatise on Miner ai Waters, Lond. 1770. 

Dr. W. Saunders — Treatise on the Chemical Histor’^ and Medical Powers of some of the 
most celebrated Mineral Waters, Lond. 1800. 

G. F. L. Fuchs — Systematische Beschreihung oiler Gesundbrunnen nnd Bader der 
bekannfen Lander, corzylich Jkntschlands, sowohl nach ihrer phymch-chemischen 
Beschaffenheit, 2 Bd. Jena, 1801. 

C. F, Mosch — hie Bader nnd Heilbrunnen Deutschlctnds nnd der Schweiz, Leipzig, 
1819. 

AhbeH- — Precis historique snr les Banx Minirales, Paris, 1826 ; also in liis Nouveaux 
BUmen^s de Thirapeniiqne, 3nie tom. 5me 6d. Paris, 1826. 

C. Stiickc — Abhandlung von den Mineralqnellen in Allgemeinen, nnd Versuch einer Zu- 
sammemtellung von 880*fl?tfr bekannteren Mineralqnellen nnd Salinen heutsehlands, 
der Schweitz nnd einiger angrenzender Lander, mit analytischen, Tabellen, worin 
etwa 250 chemische Analysen von Mineralqnellen angegeben sind. Nebst 1, Chartc von 
Dentschlands Mineralqiu^llen. Coin. 1831. 

E. Osann — Physikalisch-medicinische harstellmg der bekannten Heilqnellen der vor- 
zuqtichsten Lander Europa's, Berlin, ler Theil, 1829. — 2er Theil, 1832. — 2tc Aufl. 
1839. 

L. F. V. Zcdlitz — Balneographisch-statist-histor, Hand- nnd Worterbuch, oder die Heil- 
qnellen nnd Gesundbrunnen heutsehlands, &c. Leipzig, 1834. 

Sir C. Scudamore — On the Properties of the Mineral Waters of England, 8vo. 2d edit. 
1833. 

Dr, T. Thomson — Cyclopaedia of Practical Medicine, art. Waters, Mineral, vol. iv. 
Lond. 1835. 

Air. Lee — An Account of the most frequented Watering Places on the Continent, 
Lond. 1836. 

Patissier et Bourtron-Chailard — Manuel des Earn Minirale^ Naturelles, 2nde 6dit. 
Paris, 1837. 

Dr. A. 13. Granville — The Spas of Germany, Lond. 1837. — 2d edit. 1838. 

G. W. Schwart.ze — Allqemeine nnd specielle Heilquellenlehre, Leipzig, 1 839. 

A. Vetter — Theoretisclh-praktisches Handbuch der Heilquellenlehre, Berl. 1839, 2tc 
Ausg. 1845. 

J. F. Simon — hie Heilqnellen Europas, mit vorzugl, Beriicksichtig, ihrer chem. Zu 
zammensetzung nach ihrem physical, u, Med, Verhalten dargestellt, Berlin, 1839. 

H. C. W. Hufeland — Prakt. Uebersicht der vwznal. Heilqnellen, Teutsehlands nach 
eigenen Erfahmr^en. Hcrausg. u. ergiinzt von l!. Osann. 4 Anil. Berlin, 1840. 

Mr. Lee — Principal Baths of Germany, 1840. 

Dr, J. Johnson — Pilgrimage to the Spas, Lond. 1841. 

Dr. A. B. Granville — The Spas of England, Northern, Midland, and Southern, 1841. 

Sir A. Downie — On the Efficacy of Mineral Waters in the Cure of Chronic Complaints, 
12mo. 1841. 

ARTIFICIAL MINERAL WATERS. — In this country the demand for artificial 
mineral waters is extremely limited, and I do not, therefore, think it necessary 
to enter into any details respecting their manufacture j but shall content 
myself with referring those interested in the matter to the works of Soubeiran* 
5ind Guibourt® for fcdl details.* 


* Nouveau TrmU de Pharmacie, t. ii. 2Dde edit. Paris, 1840. 

® Pharmacopee RcasonnSe, on Traite de Pharmacie pratique et theorlque, par N. E. Henry et 
0. Guibourt, 3me edit, revne et consid^blement angmenlee par N. J. B. G. Guibourt. Paris, 1841. 
The Codex Pharmheopee Frangaise-iliso contains formula} for the preparation of artificial mineral 
waters. * 

® The manufacture of Sodaic and Magnesian Waters will be described hereafter. 
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4>« Hydrogenii Binoxydnm.— Binoxide of Hydrogen* 

Formula HO^. Equivalent Weight 17. 

Peroxide of Bgdrogeti; Oxggenated Discovered by Thenard in 1818. Its 

medicinal qualities axe at present unknown ; but, from its remarkable chemical properties, 
some persons have imagined that it must be a powerful therapeutic agent. The Dutch 
Society of Sciences at Haarlem offered a prize in 1830 for an essay on its chemical and 
medicinal properties, but I am not aware that the adjudication has taken place. Thenard 
ascertained that fibrine and the animal tissues decompose the binoxide with the evolution 
of oxygen. It whitens the epidemus and the epithelium of the tongue, causing a pricking 
sensation, and it thickens the saliva. It must not be confounded with either aqua 
oxggenii (see ante, p. 271) or the aqua nitrogenii protoxydu 
Ozone. — The term ozone (from of©, 1 smell) has been applied by Schbnbein to an 
hypothetical substance supposed to be the cause of the odour evolved by the electric 
macliine. Schdnbein^ considers it to be a binoxide of hydrogen isomeric but not identical 
witli Tlienard’s bino^dde. Berzelius regards it as oxygen in an allatropic condition.'* 
Schbnbein describes its effects on the lungs as similar to those of chlorine and bromine. 
He says that a mouse was killed in five minutes by it, and that he himself was seriously 
affected by breathing an atmosphere charged with it. 


Obj>er III. CARBON AND CARBONIC ACID. 

5. CARBONIUM.- CARBON. 

5 " i 

Symbol C. Equivalent Weight 6. Equivalent Vohim of Carbon Vapour (?) 1 or j i 

History. — The term carbon (from carlo, onin, coal) was first employed 
by Morvciau, Lavoisier, and BerthoUet, to designate the pure matter of 
charcoal. To the second of these chemists we arc indebted for demonstrating, 
that by combustion in oxygen gas the diamond and charcoal yield the same 
product — ^namely, carbonic acid gas. 

Natural History. — Carbon is found in both kingdoms of nature : 

a. In the Inorganised Kingdom. — ^When pure and crystallized, it constitutes the 
diamond, which Sir D. Brewster^ suspects to be of vegetable origin \ but a specimen, 
described by Mr. Hculand,** was found in a primary rock. Plunioago and anthracite 
consist principally of carbon. The bituminous substances (as coal, petroleum, naphtha, 
&c.) also contain it. These are admitted by geologists to be of vegetable origin. Car- 
buretted hydrogen is evolved from coal strata, marshy phices, stagmmt waters, &c. Car- 
bonic acid is found either in the free state, as in the atmosphere, in mineral waters evolved 
from the earth in old volcanic countries, &c., or combined with metallic oxides, in the 
form of the carbonate of lime, iron, &c. It is remarkable that carbon is rare among the 
older rocks.® 

In the^Organised Kingdom. — Carbon is an essential constituent of all organised 
beings, both vegetable and animal. 

Properties. — Carbon is a solid, odourless, tasteless substance, neither 
fusible (BJ nor volatile; combustible in oxygen gas, and yielding carbonic 
acid gas. 

The other properties of carbon are so varied, that chemists arc obliged to 
admit distinct varieties of tliis substance : the principal are the diamond. 


!> ^*l^^^oceutical Journal, vol. v. p. 139. " 

* Graham’s Elements of Chemistry, 2d edit. p. 304. 

Edinh. Philosophical Journal, vol. iii. p. 98 ; and Philoscphical Mgyazlne, vol. i. p. 147, 1827. 

Geological Ti'ansactions, 2d series, i. 419. 

l)c la Bechc, Researches in Theoretical Geology, p. 32, Loud. 1834. 
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plmnhago, and charcoal (animal and vegetable). Of these, the two latter 
only require consideration in this work. 

1. Plumbago vel Graphites. -- Graphite or Black Lead. 

History. — Plumbago (so called from its resemblance to or lead)^ 

or graphite (from ypa<pWj / write ^ on account of its use as a writing material), 
was probably known to the ancients ; but it was first accurately distinguished 
from other bodies with which it had been previously confounded, especially 
with molybdena {hmdphide of moh/hdenum), by Scheele,^ in 1779. 

TJic iQxxm plmnOftffOy plumbum nigrum, and molyhdmm, met with in Pliny,® do not apply 
to graphite. 

Natural History. — It is found in various parts of the world; chiefly in 
jirimitive rocks and the coal formations. It occurs at Borrow^dale in 
Cumberland, in various parts of the continent of Europe (Bavaria, Bohemia, 
Spain, &c.), in Ceylon, and in the United States of America. A very ])ure 
graphitic is found near Bustletown in Pennsylvania. 

Graphite is found either crystallized or compact. Crystallized grapliite 
[graphites crystallmus) may be foliated, scaly, or radiated : its forms are 
thin six-sided tables belonging to the rliomliohcdric system. Compact 
graphite [graphites solidus) occurs either massive or disseminated. 

Borrowdale plumbago is of fine quality. It is brought to London, and 
sold by auction at a public-house in Essex-stroet, Strand, on the first Monday 
in every month.^ The best quality usually sells for two guineas or more per 
pound, and is employed for making pencils. 

Spanish plumbago is imported from Malaga. It is probably obtained from 
the mountain of Mora, near Marbclla, in Andalusia. It is sometimes of 
superior quality. 

Ceylon or East India plumbago is another sort which is extensively 
imported. Its quality is inferior. 

German plumbago is imported from Hamburgh. It is of inferior quality, 
and is said to be the produce of Bohemia. The so-called Mexican black 
lead is imported from Hamburgh. 

Properties. — As found in commerce, it is usually in kidney-shaped 
masses. Its colour is iron or steel -grey, with a metallic lustre. It has a 
greasy feel, and writes easily on paper. Its specific gravity is 2*08 to 2*45. 

Characteristics, — It is known to be carbon by its yielding carbonic acid 
by combustion in oxygen gas. When burned, it usually leaves a residuum 
of silica and red oxide of iron. It is infusible before the blo^-pjpe. Its 
physical properties distinguish it from most other varieties of carbon. Some 
lands of coal-gas charcoal [artificial grajddte) closely resemble it. Of non- 
carbonaceous substances, molybdena {bisulphide of molybdenum) is the only 
substance that can be confounded with it in external appearance. 

Purity. — Graphite usually contains traces of iron and silica. When of 
good qmdity it is free from allvvisible impurities (sand, stones, &c.) When 
heated before the blow^-pipe, it should be infusible, and not evolve any odorous 
vapour or smoke : its fl-eedoni froin metallic sulphurets (as of antimony and 

^ 246. 

“ HiUoria Naivrali»^ lib. xxxiv. rap. 47, 50, and 53, ed. Valp. 

LouJotf Mrdiml GikcUp, vol. xviii. j). 267. 



Caiibon : — GRAPHm:. 


309 


leaxl) is thereby shown. It is insoluble in alkalies and acids. Hydrochloric 
acid boiled with it should dissolve only some minute portions of iron ; and the 
filtered acid liquor should yield no precipitate on the addition of carbonate of 
ammonia, and no change of colour when suli)huretted hydrogen is added to it. 

The powder sold in the shops under the name of black lead, for polishing iron grates 
&c. is an adulterated article, and is unfit for medicinal purposes. It is usually prepared 
by reducing tlie quality of the so-called Mexican plumbago (German plumbago) by 

f inding it with sand, old black lead crucibles, a substance called Bideford black (which 
am informed is a kind of black clay found near Bideford in Devonshhe), and an inferior 
plumbago called common lead, seconds, or German gunpowder (from it s being granulat ed 
like gunpowder). Wlien reduced, it forms Naphs luslrc, Mfixicati jet, black lead, &c. 

Wackenrodcr^ has signalised the existence of a commercial graphite, of wliich three- 
fourths were sulphuret of antimony. 


For ordinary purposes, powdered graphite is ])Urificd by boiling it witli 
nitro-muriatic acid, and then washing and diying it. 

Dumas and Stas^ purified it for analysis by heating it to redness with caustic potash, 
then washing it with water, boiling with nitric acid and nitro-nuiriatic acid to extract iron 
and bases, washing drying, and then exposing it, at a while heat, to a stream of dry 
chlorine gas, by wliich chloride of iron and chloride of silicon were volatilized.^ When 
thus puriiicd, it contained merely a trace of silica. 


Composition. — It consists essentially of carl)on, but is usually mixed witli 
variable proportions of silica, iron, and other substances. ' The following are 
analyses of three varieties by Vanuxcii®: — 

Botrowd-ale Borrowdala Bustletown 

{pare), {Impure). {pure). 

Carbon 88'37 61*27 95*4 

Water 1*23 5*33 0*6 

Silica 5*10 10*10 2*6 

Alumina 1*00 3*20 0*0 

Oxides of Iron, Manganese, &c 3*60 20*00 1*4 

^ Plumbago 99*30 99*90 100*0 


I suspect, however, that the finest varieties of the Borrowdale graphite contain 
a less quantity of foreign matter than is here staled. Graphite ha# been 
recently analysed by Dr. R. F, Marchaiid,^ who states that 1*4580 gramme 
of native graphite left a residue of pure white silica, without a trace of oxide 
of iron, weighing only 0*0075. 

On the erroneous supposition that the carbon was chemically combined 
with iron, graphite was formerly called cai^uret or percarbiiret of iron. 
From some observations of Schrader, however, it would appear that the iron 
is in combination with titanic acid. 

Physiological Effects. — Various properties have been assigned to it; 
but further evidence is wanting to establish its action on the body. Richter ^ 
says it alters, in some way, the lymphatic secretion and the condition of the 
skin ; and, after some days^ use, causes iiicreased secretion of urine, with 
difficulty in passing it. 

Uses. — It has been employed both externally and internally in chronic 
diseases of the skin (as herpes). When used externally, it is employed in 

^ PharmacmUisches Central Blatlfur 1838, p. 524. 

^ Ami. Chim, ei. Bhysiq. 3me ser. i. p. 1-54. 

® Silliman’s vol. x.^. 105. » 

* Proceedings of the Chemical Society, No. i. p. 12, 1841. 

* Ausfiihrliche Arzaehintfellehre, 3er Bd. p. 486, Berlin, 1828. 
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the form of ointment {Unguentum pltimhaginift), composed of from one to 
six drachms of plumbago to an ounce of lard. Internally the dose is ten or 
twelve grains to a drachm, or more. 

2. Carbo Ligni.— Wood Charcoal. 

IIiSTOBY. — Wood charcoal must have been familiar to man from the most 
remote period of antiquity, and was probably known to the first inhabitants 
of the globe. For an account of the ancient method of procuring it, I must 
refer the reader to the works of Theophrastus (cap. x.) and Pliny. ^ 

Natural History. — Wood charcoal is always an artificial product. Some 
samples of Bovey coal have very much the appearance of wood charcoal, but 
are readily distinguished ‘by their containing hydrogen, in consequence of 
which they burn with a yellow flame. Moreover, they are not good con- 
ductors of galvanic electricity."^ 

Preparation. — Ordinary wood charcoal is prepared, on the large scale, 
for the purposes of fuel, by burning billet-wood (onk, beech, hazel, and some- 
times willow), piled in a conical heap, covered with turf and sand, to prevent 
the access of atmospheric air, a few holes being left near the bottom and one 
at the top, to occasion a draught. The heap is then set fire to, and when the 
flame lias pervaded the whole mass, the holes are closed. When cooled, the 
billets are found converted into charcoal. For an iiccount of the mode of’ 
arranging the wood in heaps, consult Dumas.^ 

Tlie charcoal used in the manufacture of gunpowder is prepared by the distillation of 
wood in ciist iron (jylinders, set horizontally (or nearly so) in brickwork, over a furnace. 
The charge is introduced at the front, and the opening is then perfectly secured by an 
iron door and bar, well luted. The back part of each cylmder is perforated bj two pipes, 
one above the other, which bend downwiwds into tubs containing water, Ttic tar flows 
out by the lower pipe, and the pyroligneous acid by the upper one, and condenses in the 
receiver (the tub). The smoko and vapours escape into the air. When sufficiently burnt, 
the charcoal is raked out into iron boxes, which are immediately covered, to exclude th^ 
air.^ At the Waltham Abbey mills, clmrcoal is prepanid from the Dogwood (Conma 
sangmnea) the Alder (Alnus g)utino»d)^ and the Willow {Salior), The Dogwood charcoal 
(which occasions a peculiar ringing sound when it tails on stones) is used for rifle powder : 
the other kinds for cannon and musket powder. Lieut.-Col. Moody tells me that the 
Dutch White Willow {Salix Rusaclliana is the best kind of willow for charcoal, but 
that the Huntingdon Willow is also a good one. (See Acidmi aceticum,) 

Box wood charcoal for galvanic purposes is prepared by putting prismatic pieces of box 
wood, about an inch long and lialt an inch thick, into a crucible, covering them with dry 
sand, and exposing them to a red heat for about an hour. 

Properties. — ^Wood cbarcoal is black, odourless, and insipid. It has the 
texture of the wood from which it has been obtained. It is brittle, and may 
be easily pulverized, especially when hot. Though a very bad conductor of 
heat, it is an excellent conductor of electricity. It is insoluble, infusible, and 
incapable of volatilization. Its specific gravity varies according to the sub- 
stance from which it has been obtained. A remarkable property possessed by 
it is that of abstracting certain substances (such as hydrosulphuric acid, 
organic colouring principles, various odorous matters, &c.) from liquids in 
wmch they are dissolve^ or through which they are diffused. Another 

^ Hist . Nat . lib. xvi. cap. vii. 

Kidd’s Outlines of Min^ralogijt vol. ii. p. 47. * 

® Trait e de Chimix applique aux AHs^ t. i. p. 661. 

* For some further details, consult Mr. Wilkinson’s work on the Bnffines of War, liond. 1841. 
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curious quality is tliat of condensing, within its pores, a certain quantity of 
any gas with wliicli it may be placed in contact. Thus one volume of box- 
wood charcoal absorbs 1*75 volumes only of hydrogen gas, but 90 volumes 
of ammoniacal gas. Some of the properties now mentioned (as that of decolo- 
rizing) are possessed, in a more eminent degree, by animal charcoal. 

Characteristics. — ^By combustion in oxygen gas, wood charcoal yields 
carbonic acid gas ; a property by which it is shown to consist of carbon. Its 
texture and appearance, as well as the nature of the ashes which it leaves be- 
hind when burnt, serve to distinguish it from other forms of carbon. (See 
animal charcoal). 

Composition. — The following is the composition of charcoal obtained from 
different woods, according to the experiments of Berthier ^ : — 



Poplar. 

Maple. 

Ash. 

Fir. 

Alder. 

Birch. 

Oak. 

Hazel. 

Carbon 

85*6 

85-2 

83*2 

90-3 

90-2 

88-1 

88-0 

87-7 

Calcined Ashes 

1*0 

10 

1-s 

2*2 

1-8 

1-9 

2-0 

2-0 

Volatile Matters ... 

13*4 

13*8 

150 

7-5 

80 

100 

10-0 

10*3 

Charcoal 

1000 

1000 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 


Wood a^hes consist of soluble alkaline salts and of insoluble matters. The alkaline 
salts have for their base potassium and sodiiun: they contain (or yield) carbonic, 
sulphuric, and hydrochloric acids, a little silica, and sometimes a trace of phosphoric acid. 
The insoluble matters contain carbonic and phosphoric acids, silica, lime, magnesia^ and 
the oxides of iron and manganese. The quantity of carbonic acid is never snlhcicnt to 
saturate both the alkalies and the earths, in consequence of the heat having expelled 
carbonic acid from the earthy carbonates, (Sec Fotasm carboms.) 

Physiological Effects. — Wood charcoal I believe to be an inert sub- 
stance both with respect to animals and vegetables. Burdin^ gave a pound 
' of it daily without producing any other effect than that of blackening the 
stools. A variety of properties and virtues have, however, been ascribed to 
it, as I believe, without foundation : thus it has been termed anodyne, em- 
menagogue, tonic, purgative, &c. In the French edition of Hahnemann^s 
Materia Medica,^ no less than thirty-five pages are occupied with the enumera- 
tion of the symptoms produced by one-mfilionth of a grain of this substance I ! 

Uses. — In this country, charcoal is used as a therapeutic agent, principally 
as a disinfectant and antiseptic, to absorb the fetid odour evolved by gan- 
grenous and phagedenic ulcers. For this purpose it may be used in the form 
of powder or of poultice. Its disinfecting and antiseptic powers, however, 
are much inferior to those of chlorine, or of the chlorides [hypochlorites] of 
lime and soda. 

As a tooth-powder it is a valuable agent, freeing the teeth from the foreign 
matters which cover them, and at the same time counteracting the unpleasant 
smell of the breath arising from decayed teeth or disordered stomach ; but it 
is apt to lodge in the space between the gum and tootli, forming an un- 
sightly livid circle (see ante, p. 155.) Brachet^ states, that it checks caries 


^ Traits des Essais par la voie shche^ t. i, p. 2*^6, Paris, 1834. 

^ BtcL de Mat, Med. art. Carhoue^ t. ii. pllr MM. Merat and De \<ens. 

^ Traite de MatiSre MSdicale^ par S. Hahnemann; traduite par A. J. L. Jourdan, Paris, 1834. 
Coitsideraiiom sur VUioge du Carbone en 3iedemi-t Ptu*is, 1803; 
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of the teeth. Areca-nut charcoal is a favourite variety for tooth-powders. 
Its fancied superiority is ascribed to the Sctrcme hardness of its particles. 

Internally, charcoal has been exliibited in various affections of the alimen- 
tary canal, such as dyspepsia, cardialgia, diarrheea, and dysentery. The bene- 
6cial effects said to liavc been produced in lliese cases can only be referred to 
the action of charcoal on the secretions of the bowels ; an explanation ap- 
parently supported by Dr. Chapman^s statement, that in dysentery, when the 
stools are liighly acrid and olfcnsive, charcoal entirely divests them of their 
bad smell and acrimony. In consequence of the advantage said to have been 
obtained by Dr. Calcagno, of Sicily, by the use of charcoal in intermittents, 
it was tried by Dr. Calvert, physician to the British forces at Palermo, and 
with success.^ In this country, however, I believe it is never resorted to ih 
agiae by inedical practitioners. Dr. Daniel, of Savannali, has recommended 
it in obstinate constipation, and in the nausea and confinement of the bowels 
which frequently attend pregnancy. It has also been used in various other 
diseases, but experience has not confirmed its efficacy. 

Administration. — The dose of charcoal, as ortlered by different writers, 
varies from ten grains to a tablcspoonful or more. 

CATAPLASMA CARBONIS LlG^il, D. Charcoal Poultice, (Prepared by 
taking Wood Charcoal red hot from the fire, extinguishing it by sprinkling 
dry sand over it, reducing it to a very fine powder, and adding it to the 
simple cataplasm warm) . — The simjilc catapkism here referred to is made by 
adding boiling water to a mixture of one part linseed meal and two parts 
oatmeal, and smearing it over with olive oil. The charcoal poultice is ap- 
plied to foul, unhealthy, and gangrenous ulcers, to destroy their fetor and 
improve their appearanoe. As aii antiseptic, however, it is inferior to the 
chlorides [hypochlorites] of lime and soda. 

3« Oarbo Animalis.—Axumal Charcoal* 

History. — This substance must have been known from the most ancient 
times. '^I'lie kind usually met with in the shops is prepared from bones, and 
is termed hone black or animal black. It is sometimes sold as ivory black 
(ebur ufilum niyruni). 

Preparation. — Animal charcoal is extensively manufactured from bones 
for the us6 of sugar-refiners ; and during the process an ammoniacal 
liquor (called bone npinf) is obtained as a secondary product. The 
operation is thus conducted. 

Bones are first boiled to remove the fatty matter which is used in soap- 
making. The larger and finer pieces are then selected for the manufacture of 
buttons, handles of knives and tooth-brushes, &c. ; while the smaller and refuse 
portions are sold as manure. The remainder is submitted to distillation. 

The stills or retorts ai*e sometimes made of cast iron, and in shape and size 
re^mble those used at gas-works. Forinerly they . were placed horizontally 
in the furnace,^ and the volatile matters were conveyed away by a pipe 
oj^ning into the ends of the retorts. To facilitate the speedy removal of the 
charcoal, they are sometimes placed obliquely in the furnace : the bones are 


^ Bdivh. Med. and Surff. Journ. vol, x. p. 13. 

2 Sec Urc’s mdionary of Arts and Manufactures, p. 1081, figs, 954 and 965, Lend. 1S39. 
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introduced the upper end, and^he charcoal is removed from the lower 
end ; — while the volatile matters are conveyed away by a side pipd But these 
retorts are considered inferior to the vertical ones, on account of the facility 
and speed with which the latter can be charged and discharged. The vertical 
stills or retorts are made either of 'cast iron or of Welch bricks ; the hitter, 
1 am informed, are preferable. In a large manufactory of animal charcoal in 
this metropolis, the shape of the retort is that of a right rectangular prism ; 
its height being twenty feet, its length about three feet, and its breadth two 
feet. It is closed at the top by a moveable iron plate, secured by a screw 
bolt It is closed below by a double trapdoor opening underground. Around 
the retort is a furnace of brickwork, Avhosc shape is that of a truncated 



Mmivfaclori/ of Afiimal Charcoal. 


(i. Furnace enclosing the retort. 
h. Top of the retort. 

c. TMpe to convey away the volatile products. 

d. Water cistern, through which the volatile 

matter passes. 
c- Pipe leading to 

/. The iron receiver (an old steam boiler), com- 
municating with a reservoir cistern under 
ground. 


y. Second receiver. 

h. Chimney into which the residual vapour 
passes. « 

z. Furnace door. 
h. Crane. 

/. Canister to receive the charcoal. 

?n. Steps leading to the lower end of the re- 
toll. 


The bones are introduced at the upper end of the retort (If). The volatile 
products are conveyed away by the iron pipe (c*). After passing through the 
cistern (d) they are conveyed to a series of receivers (/ and //), where the 
brown aminoniacal liquor' (6o/ie spirit) and the empyreumatic oil (animal 
are deposited. The non-coadeiisible portion is. ^ fetid inflammable gas : 
this, after passing through water contained in the second receiver, is conveyed 
into a chimney, or is burned. The solid residue in the retort is removed, 
wdiile red hot, through the lower and underground end of the retort, into 
wrought-iron canisters {/), which are instantly closed by iron covers, luted to 
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make them air-tight, and then raised to^he surface by a crane (^). When 
cold it is ground, and sold as animal^ hone, or ivory black. 

The volatile products of this operation are easily accounted for. When 
bones are heated, their cartilaginous or gelatinous portion undergoes decom- 
position, and its elements enter into new combinations. Some of the oxygen 
and hydrogen unite to form water. Carbon and oxygen, combining in dif- 
ferent proportions, furnish carbonic oxide and acid. Carbon with hydro- 
gen forms carhohydrogen ; while nitrogen uniting with hydrogen produces 
ammonia, which, with some carbonic acid, forms carbonate of ammonia. 
The empyreumatic or animal oil consists of carbon, hydrogen, and oxygen, 
with probably some nitrogen. 

Pkoperties. — In its general properties animal charcoal a^es witli char- 
coal procured from wood. It is denser and less combustible than wood 
charcoal ; but greatly exceeds the latter in its power of destroying colour and 
odour. In the crude state {carbo animalia crudm) it occurs in four 
forms in commerce : unground, aiiid retaining the shape of the bones from 
which it was procured ; coarsely ground {grain animal charcoal), as used 
by the sugar refiners; more finely ground {coarse grit animal charcoal), as 
used by distillers; and finely ground or pulverized {^finc animal charcoal). 
In the latter state it is frequently damped and sold, at a lower price, as ivory 
black to the makers of blacking, &c. 

Characteristics. — Animal charcoal yields, when burnt in oxygen gas or 
atmospheric air, carbonic acid like other forms of carbon. Erom vegetable 
cli^coal it may be distinguished by its texture and appearance, as well as by 
the nature and properties of its ashes. To obtain tlie ashes for examination 
a portion of the charcoal should be burned on a red-hot iron into white ashes. 
Wood ashes dissolve in suljdiuric acid and yield a bitterish solution : bone 
ashes are very sparingly affected by that acid, and form with it a compound 
having a very different taste. 

Composition. — Animal charcoal, prepared by calcining the bones of the 
ox, sheep, and horse, consists of the following ingredients^: — 

Phosphate of Lime *) 

Carbonate of Lime ) 

Charcoal 

Carburet or Siliect of Iron . . . 

Sulphuret of Calcium or Iron 

Common Bone Black 100*0 

The proportion of charcoal here stated is certainly small. Dr. Christison 
states that fie has found, in the animal black of this country, usually about 
20 per cent, of diarcoal. When bone black is calcined in the open air, the 
carbon is bun^t ofl' and a whitish residue is obtained called bone ash, (See 
Calais suhph^f^pkas.) 

For the ordinal jyr purposes of the arts, as sugar refining, crude animal char- 
coal answers very \yell, because the earthy salts in no way affect the process. 
But M various pharmaceutical operations the presence of phosphate and car- 
bonate of lime woui(j^ preclude its use, on account of the free acid in the 
liquids to be decoloi^scd. Hence the necessity of the purification of animal 
charcoal. (See CaA^(, aninialis purijicatus, p. 316.) 



^ l^umtui, Traiie d£ Chhnie, t. i. p. 450, Paris, 1828. 
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20 

traces 
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Animal charcoal, when deprived^ of its saline matters, usually contains 
traces of nitrogen, Dobereiner, indeed, supposed it to be a kind of sub- 
nitruret of carbon, composed of one equivalent or 14 parts of nitrogen, and 
six equivalents or 3G parts of carbon. Bussy, however, has shown, that 
though animal charcoal retains its nitrogen with considerable obstinacy, yet 
that the latter may be separated by heat. 

Physiological Effects. — The remarks already made in reference to the 
physiological effects of wood charcoal apply equally well to animal charcoal. 

Uses. — ^The principal use of animal charcoal is as a decolorising agent in 
various pharmaceutical processes, as in the refining of sugar, the preparation of 
disul})hate of quina, hydrochlorate of morphia, veratria, &c. The superior value 
of animal to vegetable charcoal for this puri3ose is usually referred to the minute 
separation of the carbonaceous particles effected by the presence of other matters, 
as of phosphate of lime, when bones are employed. Carbonate of potash is 
better for this purpose than phosphate of lime. The ])roperty possessed by minute 
j)articles of charcoal, of abstracting colouring matter from liquids, depends, 
])robably, on some chemical affinities existing between carbon and colouring 
matter. It has been stated that charcoal which has been once used cannot 
have its decolorising property restored by a fresh ignition, unless it be mixed 
with some inorganic substance. This, however, is an error. The animal 
charcoal which has been used in sugar refining, is returned to tlie maker to 
be fresh ignited, and is then employed again, and this process of re-igniting 
is repeated many times, without any loss of decolorising power. 

Tlic following table, drawn up by Bussy, ^ shows the decolorising powder of ‘ 
charcoal for indigo and molasses. The indigo test liquor contained yoVol^b 
of this substance; and, therefore, every gramme of the solution decolorised 
represents a miUegramme (= 0'0154 troy gr.) of indigo absorbed by the 
charcoal. ^ The molasses solution consisted of one paii molasses and twenty 
parts of water. 


rr- j j> rM 1 1 , Solution of Solution of Decolorizhui Becolorizino 

^ I po,mn- pomnr 

[, ways gramme 5 34 troy grams, ^gcuhrized. dtfcoloriced. on Inditjo. on Molasses. 


1. Bone charcoal 

2. Vegetable or animal oil charred with*^ 

phosphate of lime y 

3. Bone charcoal washed with hydro- 5 

chloric acid ) 

4. No. 3 calcined with potash 

5. Calcined lamp-black 

6. No, 5 calcined with potash 

7 . Charcoal of carbonate of soda decomposed ') 

by phosphorus ) 

8. Charcoal of acetate of potash 

9. Starch charred with carbonate of potash . 

10. Albumen charred with potash 

11. Gelatine charred with potash 

^lood charred with phosphate of lime ... 

13. Blood charred with chalk 

14. Blood chan^d with potash 


grammes, grammes. 
32 0 


^ t 

Journal de Pharmacie, t. viii. p, 237, 1822. 
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Tlie effect of animal charcoal in removing substances from their solutions 
is not limited to colouring matters : it also deprives liquids (rf their hitter 
principles, alkaloids, resins, tannin, and even some metellic salts.^ It is 
obvious, therefore, that it cannot be employed to decolorize poisonous liquids, 
since it deprives the solution of more or less of its deleterious ingredient, as 
well as of its colouring matter. Moreover, it is clear that manufacturers 
who employ animal charcoal to decolorize their solutions must lose part of 
their product ; and hence in the preparation of disulphate of quina, &c. a 
loss must be sustained by the employment of charcoal as a decolorizer. 

Dr. Garrod^ has recently proposed purified animal chfecoal as a general 
antidote in cases of poisoning ; but I agree with Mr. Taylor^ in regarding 
the experiments adduced in fiivour of it as inconclusive. Like many other 
agents it is certainly capable of acting mechanically and of thereby impeding 
the action of poisons (see ante^ pp. 154, 155, and 159), but beyond this 
there is no evidence of its antidotal power. 

CAUBO AKIiMlIS PURIFICATIJS, L. E. Purified Animal Charcoal. 
(Animal Charcoal, Ibj. ; Hydrochloric Acid [commercial, A’.] and Water, of 
each fjxij. Mix the acid with the water, and j^jour it gradually upon the 
charcod ; then digest for two days with a gentle heat, frequently shaking 
them. Set by, and pour off the supernatant liquor, then wash the charcoal 
very frequently with water, until nothing acid is perceptible ; lastly, dry it. 
Z. — ^Tlie Edinburgh College directs the mixtujfe to be boiled, after the 
digestion for two days \ then dilute with two pints of water ; the undissolved 
charcoal collected in a filter of linen and calico, and washed with water till 
what passes through scarcely precipitates with solution of carbonate of soda. 
The charcoal is to oe heated first moderately, and then to redness in a closely 
covered crucible.) — In this process the hydrochloric acid dissolves the phos- 
phate of lime, and decomposes the carbonate of lime and sulphuret of calcium, 
evolving carbonic and hydrosulphuric acid gases, and forming chloride of 
calcium, which remains in solution. The carbonate of soda, used by the 
Edinburgh College, is for the purpose of detecting the presence of a cal- 
careous salt in the washings. 

Purified animal charcoal causes no effervescence when mixed with hydro- 
cldoric acid, by which the absence of carbonate of lime is shown. Nor is 
any precipitate produced by the addition of ammonia, or its sesquicarbonate, 
to the acid which has been digested in the charcoal, by which the absence of 
any dissolved calcareous matter is shewn : caustic ammonia would precipitate 
any phosphate of lime in solution, while its sesquicarbonate would yield a 
white precipitate with cliloride of calcium. Purified animal charcoal, ^^w'hen 
incinerated with its own volume of red oxide of mercury, is dissipated, leaving 
only a scanty ash [about T^iyth]."^ — Ph. Ed. 

Purified animal charcoal is used as a decolorising agent in the preparation 
of the vegetable alkaloids, and as an antidote to poisons. 


* Warington, Memoirs of the Chemical Society^ vol. ii. p, 326, 1845. — Also, Weppen, Pharma- 
ceutical Journal^ vol. v. p. 326, 1846, 

® Pharmaceutical Journal^ v. p. 325, 1846. 

® On Poisons, p. 84, 1848. 
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6. ACroUM CARBONICUM.-CARBONIC ACID. 


Formula CO®. FquimUnt Weight 32. Equivalent Volume 1 or j | 

History. — Although the ancients were acquainted with the poisonous 
properties of carbonic acid gas. Dr, Black, in 1757, was the first who ex- 
plained its nature. The sjnritus lethalis of the ancients is evidently this 
acid, as is also the spiritun uylvestris or gas of Paracelsus and Van Helmont. 
Fired air, acid vBpour, and aerial acid, are other synonymes for it. 
Natural History. — It is a constituent of both kingdoms of nature. 

a. In the Inorganised Kingdom. — Carbonic acid is a constituent of the atmosphere. 
In some parts of the world it is evolved from the earth in large quantities, particularly 
in old volcanic countries. Thus, in the vicinity of the Lake oi Laach, Bischoff estimates 
the exhalation as equal to (500,000 lbs. daily, or 219,000,000 lbs. (equal to about 
1,855,000,000 cubic icct) annually !’ Some of the acid, evolved in the Brohlthal, on the 
llliinc, is employed by him in the manufacture of chemical preparations on the large scale. 
D^A.rcet has applied the carbonic acid gas, evolved from the mineral waters of vichy, to 
the preparation of alkaline bicarbonates Moat persons are familiar, by report, with the 
irroito del Cane, near Naples. It is a cavity in a rock, through the fissures of which 
carbonic acid is evolved, it has received its name from the practice of putting dogs into 
it, who fall down suffocated. Mr. Alfred Taylor^ analysed the air contained in this 
grotto, and found tliat it consisted of 94^ per cent, of carbonic acid. The Valley of Foison, 
in Java, which has been described by Loudon, is another spot where iliis acia escapes 
from the earth. It is a oavity^of an oval fomr, about three quarters of a mile in circum- 
ference, and from thirty to tliirty-fivc feet deep ; filled to the lieight of about eighteen 
feet with carbonic acid gas. The bottom of it is covered with the skeletons of men and 
various other animals, wio have fallen victims to its destructive operation. If a traveller 
should be so unfortunate as to enter it, he cannot be sensible of his danger until too late 
to return. Mr,. Loudon thrust a dog in : the animal, fell in fourteen seconds. A fowl 
thrown in appeared to be dead before it reached the ground ! ! 

Carbonic acid gas is frequently met with in mines and wells ; and is termed by miners 
choke damp (from the German damp/, vapour). 

Lew mineral wuters are without this acid ; and in some it exists in such quantity, as to 
give them a sparkling or etfcrvesccnt quality (see p. 299) 

Lastly, carbonic acid is found (native) in combination with various bases : as with soda, 
baryta, st,rontian, lime, magnesia, and the oxides of manganese, zinc, lead, iron, .and 
copper. According to Sir H. Do la Bcche, the average amount of carbonic acid locked up 
in every cubic yard of limestone, is about 16,000 cubic feet. 

It is produced in the burning of limestone (carbonate of lime) at limekilns, and by the 
combustion of charcoal, coal, wood, coal gas, the fire-damp of coal-mines, and other com- 
bustibles containing carbon. 

In the Organised Kingdom. — Carbonic acid gas is exhaled by plants in dark or 
shadv places, and hence is met with in greenhouses, especially during the night. Animals 
devclo]ic it in the process of respiration ; and, therefore, in crowded rooms, with imperfect 
ventilation, accidents have sometimes happened from the accumulated carbonic acid. It 
la produced by the decomposition of organic matters, as during the fermentation of 
saccharine fluids (hence the danger of descending into brewers- vats), and in the destructive 
distillation of animal substances. Tree or combined carbonic acid is found in the blood, 
urine, bones, &c. 

Preparation. — Carbonic acid gas may be procured in various ways, but 
for ordinary purposes is usually obtained by the action of a mineral acid on 

* Dr la Bechc, Theoret, Geology, * 

Sec the description and drawing of the apparatus nsed, in the Dkliontmire de Vlndminc, 
Jnavvfacturier^ Commercial'e ei Ayricole, t, iii. p. 60, art. Carbonates, Paris, 1835. 

Med. and Phys. Jotirn. Oct. 1832. 
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carbonate of lime. Soda-water makers and the preparers of the alkaline 
bicarbonates obtain it by the action of sulphuric acid on common whiting. 
In the laborato^, hydrochloric acid and white marble arfe generally employed. 
It is most readily prepared in a tubulated glass retort, and may be collected 
over water. The ordinary hydrochloric acid of the shops should be diluted 
with four or, five times its volume of water. In order to deprive it of any 
hydrochloric vapour, it should be washed by passing it through water. By 
the reaction of one equivalent of hydrochloric acid on one equivalent of 
carbonate of lime, we obtain one equivalent of chloride of calcium, one equiva- 
lent of water, and one equivalent of carbonic acid. 


Materials. Composition. Products. 

( 1 eq. Carbonic Acid 22 1 eq. Carbonic Acid 22 

1 eq. Carb. Lime. .50 < , / 1 eg. Oxygen 8 eq. Water 9 

^ 1 ume 28 ( j cdMum 20 

1 eq. Hydrochloric f 1 eq. Hydrogen I 

Acid 36 5^ 1 eq. Chlorine 35’5- eq. Chlor.Calcium 55*5 


86*5 86*5 86*5 

By pressure, carbonic acid gas may be condensed into a liquid, called 
liquid carhonic acid. This by an intense degree of cold maybe frozen, and 
converted into aolid carhonic acid. The necessary degree of cold is obtained 
by allowing the liquid acid to escape into the air ; and by the evaporation of 
one part, a sufficient cold is produced to freeze another part.^ 

Properties, a. Of the gaseous acid. — At ordinary temperatures and 
pressures, carbonic acid is gaseous. In this form it is invisible, irrespirablc, 
has a faint odour, and a sharp taste. Its specific gravity is 1*5245. It is 
neither combustible nor a supporter of combustion, except in the case of 
potassium, wliich, when heated in this gas, takes fire, the products of the 
combustion being carbon and carbonate of potash. It extinguishes most 
burning bodies when introduced into it in the ignited condition. It reddens 
litmus feebly. 

/3. Of the liquid acid. — Under a pressure of 36 [38^, Paraday,^] 
atmospheres at 32^, carbonic acid is a limpid, colourless liquid, which is in- 
soluble in water and in the fat oils, but is soluble in all proportions in alcohol, 
ether, oil of turpentine, and carburet of sulphur. Its refractive power is less 
than that of water. Its expansibility by heat is greater than that of gases ; 
for when heated from 32® to 86® P., its bulk increases from 20 to 29 volumes, 
while the pressure of its vapour augments from 36 to 73 atmospheres.^ 
y. Of the solid, acid. — When the pressure is removed from liquid carbonic 
acid, by opening a stopcock in the condensing vessel, the cold produced by 
the evaporation of one part is so great, that another part freezes. 

As thus obtained, solid carbonic acid is a white snow-like body. It melts 
at — 70® P., or — 72® P., and when resolidified bv a bath of low temperature, 
it then appears as a clear, transparent, crystalline, colourless body like ice 
(Paraday). In the white snow-form, solid carbonic acid may be handled with 


^ For details respectiug the liquefaetion and solidifieation of carbonic acid, see Thilorier, Ann, 
Chim. et Fhys, lx. 427, 1835 ; Adams, in Braude’s Mamml of Oh&aiutry\ and Graham’s Elements 
of Chemisinfi 2d edit. p. 69. 

2 FM. Trans, for 1845, p‘ 166. 

^ At the Ecole de Pharmacic, in Paris, the apparatus employed in the condensation of the' gas 
burst, and destroyed the nfepareUeur (see Journal de Fliarmacie^ t, xxvii. ; and Jjyndon Medical 
GazeUe, April 16, 1841). ^ 
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impunity, on account of its being a bad conductor of heat, although its 
temperature is — 148^ E., or less. But if it be mixed with ether to give it 
contact, a most intense degree of cold is produced by it. This may be in- 
creased by placing the mixture under the exhausted receiver of the air pump. 
Ill this way Earaday obtained a temperature of^r — 166° E. 

Characteristicfi . — Carbonic acid gas is recognised by its feebjjy reddening 
litmus, by being incombustible, and a non-supporter of combustion (except 
in the case above mentioned), and by its forming, with a solution of lime or 
of baryta, a white precipitate, soluble in acetic acid, or in excess of carbonic 
acid. Carbonic acid is readily absorbed by a solution of caustic potash. 

The carbonates effervesce on the addition of hydrochloric acid. The 
evolved gas is known to be carbonic acid by the characters before stated. 

Composition. — By burning charcoal in one 
volume or 16 parts, by weight, of oxygen gas, we 
procure one volume or 22 parts, by weight, of car- 
bonic acid gas. 


2 »'(l. 

1 oq. 
Carbon 

'"if 

Vitjtnur ; 


; 


1 tiq- 
Ciirbonir 
Acid 22. 


Atom. 


Per Dumas Saus- 
cent, et Stas, sure. 


Carbon 1.. 6.. 27*27 .. 27*27.. 27*38 
Oxygen .. 2.. 16 .. 72*73.. 72*73.. 72*62 


VoL Sp.gr. 

Carb. vapour* . 1 .. 0'4189 
Oxygen gas .. 1 .. 1*1056 


Vol. Sp.gr. 

Carb. Oxide gas 1* .. 0*9717 
Oxygen gas .... 0*5 . . 0*5528 


Caib. Acid 1 


22 . . 100*00 . . 100*00 . . 100*00 


Carb. Acid gas 1 . . 1*5245 


Carb. Acid gas . 1* 


1*5245 


Physiological Effects, a. On Vegetables . — Carbonic acid gas is in- 
jurious to seeds, and diminishes or stops their germination. An aqueous 
solution of carbonic acid applied to the roots of plants promotes vegetation. 
An atmosphere containing not more than l-8th of its volume of carbonic acid 
])romotes the vegetation of plants exposed to the solar rays, but is injurious to 
those which grow in the shade.^ The C‘arbon of plants is derived from car- 
bonic acid, which they take in from the atmosphere, decompose, retain the 
carbon, and evolve (partially or wholly, according to circumstances) the 
oxygen, llumus nourishes plants by presenting a slow and lasting source 
of carbonic acid which is absorbed by the roots.*"^ 

/3. On Animals . — ^The respiration of carbonic acid is deleterious and fatal 
i-o all classes of animals. It operates as a narcotic or stupefacient poison. 
That it is a positive poison, and does not act merely by excluding oxygen, as 
some have supposed, seems to be proved by three facts ; — ^firstly, an atmos- 
phere composed of 79 parts of carbonic acid and 21 of oxygen acts as a poison, 
although there is as much oxygen present as there is in atmospheric air ; 
secondly, one bronchial tube of the land-tortoise may be tied, without auy 
serious injury to the animal ; but if, instead of tying it, the animal be made 
to inhale carbonic acid gas by it, death takes place in a few hours and, 
tliirdly, ^^the cases of insidious poisoning by small doses of carbonic acid 
scarcely admit of explanation, save on the grounds of the essentially and 
pacifically poisonous action of carbonic acid gas, when sufficiently diluted to 
become respirable.^^® The impression produced on the pulmonary extremities 

J The specific gravity of carbon vaponr is assumed to be 1*5246 — 1*1056 = 0*4189. 

- Saussure, Uecharckm, p. 25 et seq, Paris, 1804. ^ 

Liebig s Organic Chemistry in its amlication to Agriculture and Physiology^ edited by Lyon 
Tlayfair, Ph.B. Loud. 1840. 

^ Obrisiisou, Treatise on Poisons, p. 745, 3d Idit. '• 

w Bird’s experiments, in the Guy*s Hospital Pteports, vol. iv, p. 75 j also London 

Mcdtcal UaMc, new scries, vols. i. and ii. for *1838-39, 
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of the par vagnm, by the carbonic acid in the lungs^ is supposed by some, 
physiologists to be the Ordinary stimulus to iuspiratioii.^ According to the 
experiments of Nysten,^ tliis gas may be injected into the venom system in 
large quantity, without stopping the circulation, and without acting primitively 
on the brain; but when more is injected than the blood can dissolve, it 
produces death by distending the heart, as when air is injected into the 
veins. Applied to the shin of animals, free access of common air to the 
lungs being preserved, it produces, if the experiment be continued long 
enough, death. 

y. On Man. — If an attempt be made to inhale pure carbonic acid gas, 
tJie glottis spasmodically closes, so as to prevent the smallest portions from 
entering the lungs.'"* When mixed with more than twice its volume of air, 
this gas ceases to provoke spasm of the glottis, and may be taken into the lungs. 
It then acts as a narcotic poison. Its s])ccific inHuence is exercised on the central 
organs of the cerebro- spinal system, which it probably gains access to through 
the mediiun of the blood. Its action on the nervous system docs not depend 
on its impeding the arterialization of the blood ; because death may occur 
from the respiration of an atmosphere containing sufficient oxygen to sup- 
port life per se, but with which is mixed carbonic acid gas. It is nni)ossib)e 
to state the maximum quantity of this gas which may be present in the air 
witliout exciting its c.flccts : it probably varies for different individuals, some 
persons being much more susceptible of its action than others. If the ])ro- 
portion of carbonic acid be large, the effects are almost immediately developed ; 
whereas, if the proportion be small, ihey arc verj^ slowly manifested. Dr. G. 
Bird has shewn that an atm()S])liere containing live per cent, of carbonic 
acid proved fatal to a bird in tliirty minutes ; and it is probable that the 
continued respiration of an atmos])hcre containing a very considerably smaller 
proportion of carbonic acid, would be attended with dangerous and even fatal 
consequences. 

'ihe earliest symptom usually ex})(ricnccd by persons exposed to an atrnos- 
])here containing cmbonic acid gas is throbbing headache, with a feeling of 
fulness and of ^tightness across the temjdes, and in the o(?cipitul region. 
GiddiiKjss, loss of muscular ])ower, a sensation of tightness at the chest, 
augmented action of the heart, and often palpitation succeed. The ideas 
becomfe confused, and the memory partially fails. A buzzing noise in the ears 
is iicxt experienced; vision is impaired; and a strong tendency to sleep suc- 
ceeds, or actual syncope ensues. The pulse falls below its natural standard, 
the respiration becomes slow and laborious, the surface cold and often livid, 
but the eyes retain their lustre. Convulsions, sometimes accompanied with 
delirium, foaming at the mouth, and .yomiting, come on, and are terminated 
by death. On post-mortem examination, engorgement of the cerebral 
vessels, and sometimes serous or even sanguineous effusion, are the usual 
appearances.'* 

Applied to the skin (care being taken that it be not inhaled) it juoduces a 
sensation of warmth and juickling or tingling, sometimes accompanied by pain, 
increased frequency of the pulse, sweating, and excitement of the nervous system. 


^ Dr. M. Hall On the Diseases and Derangements of litre Nervous Susiem, p. 66, Load. 1841. 
2 Jiecherches^ p. 88. ^ ** 

^ Davy, R searches, p. 472. 

* Dor further details, J roust refer tie rciider to Dr, Bird’s paper before cited. 
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M. Collard de Martigny (quoted by Dr. Cliristisoii) experienced weight in the 
liead^ obscurity of sight, pain in the temples, ringing in the ears, giddiness, and 
an undefinable feeling of terror. Taken into the stomachy dissolved in water, 
or in the form of eflervescing draughts, it allays tliirst, and diminishes 
prcteniatural heat, thus acting like the other dilute acids. If it be evolved 
in the stomach, it distends this viscus, excites eructations, and checks both 
nausea and vomiting. It appears to promote the secretions of the alirnentaiy 
tube, to assist the digestive process, to allay irritation, and to act as a refresh- 
ing aiid exlnlarating substance. It is said to be diuretic and dia])lioretic. 
But Vv older and Stehberger expressly staio, that the use of carbonic acid did 
not increase the quantity of tliis substance in the urine.^ When drunk too 
quickly, and in large quantity, water impregnated with this gas has been known 
to excite giddiness and intoxication aiid it is ])robablc that champagne is 
ijidebted to this substance for part of its intoxicating powers. Applied to 
ulcers and su ppnra linrj surfaces, carbonic acid gas acts as a. stimulant, iin- 
})rovcs the quality of the discharge in ili-conditio!ied and indolent ulcers, retards 
ilic [)utrc‘faction of the sccretiid matters, diminishes the unj)lcas‘ant odour of 
ibul and gangrenous sores, and promotes the separation of the dead aiid 
iiiorfilied parts. 

Uses. a. When inhaled . — In some diseases of the lungs, particularly ^ 
])lifcliisis, it has been proposed to iriix carbonic a('id gas with the atmospheric 
air breaihed by the })atient, wit h the vi(‘w of lessening the stimulant intiuence 
of the oxygen, to diminisli the (puintity and improve (lie cpiality of llu^ matter 
expod orated, and at the same; time to relieve the. hectic syin])tojns. But the 
])ra(;tice is daiigtaous. Part of ih(‘. bciielit said to have betm dcjived by l[X)n- 
sumj)tive patients from a residcnc-e in eovv-bouses, has been ascribed to the 
inhalation of carbonic acid gas (see ]). JO). 

/5. Taken into the stomachy carbonic*, jicid is a most valuable remedy for 
checking vomiting, and diminishing irritable conditions of Ibis viscus. The 
best mode of exhibiting it is, I bclievti, in the form of an eliervescing draught, 
composed of citric acid and bicarbonate of potash. In fever, it is an excellent 
J'dVigcrant ; being especially servic.eable in tliose cascis wliicli are^Mf'^ompanied with 
gastric iiTiiation. In that fonn of litbiasis attcaided witli a wliite or phosphatic 
deposit ill the urine, carbonic acid u a((T mav be taken with advantage ; but in 
this case the common elfervescing draught (made of a vegetable acid and a 
c*ar])onated alkali) must not be substituted for it, on account of tlie alkaline 
property communicated by the latter to the urine (seoc////c, p. ISO). ITom its 
antiseptic (|ualiiics, earboiiie acid has been adminisl-ered internally, in those 
diseases whieli arc supposed to be connected with a putrescent ieiidency, as 
typhoid fiwers, ^ 

7. Ch/sU rs of carbonic acid gas have been employed in ccrt*am aflectious 
of the rectum and colon, — for exmnple, ulcerai ion of the rceium, esjiecially 
when of the kind commonly deiioniinatcd cancerous. Mr. Parkiiri has re- 
eoimuended them in dyseuieiy. The gas may be introduced into the rectum 

! Zntuchrjft fiir Dhysiologicy Bd. i. & ii. 

3 Lq/a/e. 

4 Bobson’a Mt'dical Oommeniary on FLrpd Air, 2d 

Pljican/ of Carbonu’ Acid Gas in the IXiseases of jiofjfun l 
jto thi' Treatment of Actde an.fl {Jltvonlc Utaucs of Dysodenj. Reviewed iii the Londiyti Medical 
val. xviii.'p. 777, 1836. 

VOL. I. 
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from a bladder, or solutions of tartaric acid and bicarbonate of soda may be 
injected in the usual way. 

1. A stream of carbonic acid gas has been applied to the uterus with 
great benefit, in a painful condition of this viscus, as I have already mentioned 
(see p. 131). 

c. Applied to the skhiy care being taken that the gas be not inhaled, it is 
employed either in its gaseous form, or dissolved in water. It is, of course, 
adapted to those cases where it is desirable to excite the vascular system, 
especially of the skin, and to cause perspiration ; while, on the other hand, it 
is objectionable in inflammatory cases. In^jjhlorosis, amenorrhoea, dyspepsia, 
hysteria, scrofula, &c., it has also been found useful. 

C It has been applied to cancerous and other ulcerSy to allay pain, to 
improve tlui quality of the sccretionsj^ and to check sloughing. It is readily 
administered by means of a tube connected >\ith a bottle generating the gas. 
In this case it should be procured by the action of dilute sulphuric acid on 
marble ; for, if hydrochloric acid be employed, the gas requires washing, to 
remove any of this acid which may pass over with it. Or it may be used in 
the form of solution, in which case carbonic acid water is employed. Or, 
lastly, we may. apply the yeast potiltice (sec cataplasma fermenti). 

ri. In ophthalmia, of a chronic kind, a stream of carbonic acid gavS, directed 
on the inflamed part, has appeared to be serviceable. I have seen it used in a 
case of scrofulous ophthalmia : the patient recovered under its use, after the 
ordinary plans of treatment had been unsuccessfully tried. 

Administration. — Internally, carbonic acid may be administered under 
the form of carbonic acid water or the effervescing draught. The latter, 
however, cannot always be employed as a substitute for the former. Where 
no objection exists to the use of the vegetable salts of potash, the ordinary 
effervescing draught may be administered. In febrile disorders, when the 
stomach is in a very irritable condition, I prefer a draught made with citric 
acid and the bicarbonate of potash, to other modes of employing carbonic acid. 

Another mode of administering carbonic acid is under the form of the 
acidulous or carbonated mineral waters (see ante, p. 299). 

Antidotes. — In accidents arising from the inhalation of carbonic acid gas, 
proceed as follows : — Eemove the pati(3nt immediately into the open air, and 
place him on his back, with his head somewhat elevated. Produce artificial 
respiration by pressing down the ribs, forcing up the diaphragm, and then 
’ suddenly removing the pressure. Dash cold water over the body, and abstract 
a small quantity of blood either by venesection or cupping. Apply bottles of 
hot water to the feet. Stimulants of various kinds may be employed, either 
internally by the stomach, or in the form of frictions, or inhalations of 
ammonia, or air impregnated with chlorine gas. 

AfiUA ACIDI CARBOMCI; Carbonic Acid Water ; Bottle Soda Water ; 
Soda Water from the Fountain ; Artificial Seltzer Water, — This is pre- 
pared by condensing carbonic acid gas (generated by the action of sulphuric 
acid on whiting) in water. The operation is effected by means of Tylers 
Improved Soda-Water Apparatus (figs. 49 & 50).^ 

^ _____ 

. * These figures are taken from Ure’s Dkt of Arts and Uanvfactmes^ p. 1156, Lend. 1839.— 
Sfe aJso rkarmaceutica! Journal^ vol. v. p. 365. 
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At tile ordinary temperature and pressure of the atmosphere, one volume of 
er absorbs one volume of carbonic acid gas, and acqui^e^.a sp. gr. of 1 * 0018 . 
^ y doubling the pressure, the quantity of gas absorbed by the wati!!' is doubled, 
so on for other degrees of pressure; for Dr. Heiiry^has shown, that the 


Fig. 4?. Front View of the Machine. T^/Ier^ s Improved Soda jrafer Apjparafiis. Fig. 58. End View of the same. 
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quantity of gas forced into the water is directly as the pressure. In the 
United States^ Pharmacopojia five volumes of gas are directed to be condensed 
in one volume of water. Mr. Webb tells me that a pressure of eleven atmos- 
pheres is used in the preparation of his soda water. 

. The Bottle Soda Water of the sho])s is, hi general, carbonic acid water 
only. Mr. Webb, and some few other manufacturers, introduce a small 
portion of soda (see aqua sodte Hupercarhonatis). 

Carbonic acid water is a brisk, sparkling licjuid. It is a pungent, acidulous 
taste; reddens litmus; and causes, with lime water, a white precipitate 
{carhonate of lime)y wliich is rc-dissolved by an excess of carbonic acid 
water. 

Some of the bottle soda water sold in the shops is contaminated with lead, 
which it derives cither from bcirjg prepared in 'leaden vessels or froin its 
passage through leaden ])i])cs. The presence of lead may be detected by the 
addition of suljdniretted liydrogen or hydrosuljiliuret of ammonia, which oc- 
casions a dark colour or black prcicipitatc {fudphuret of lead). 

Carbonic acid water is a refreshing, refrigerant beverage, operating as an 
anti-emetic, diaphoretic, and diuretic. In febrile disorders it is used to allay 
thirst, check nausea, and promote secretion. In lithiasis it is employed to 
check the formation of the phosphates in the urine. It is a convenient vehicle 
for the exhibition of many medicinc^s, the nauseating qualities of which it 
diminishes. By the aid of it, extemporaneous imitations of carbonated 
magnesian and carbonated chalybeate water may be readily made (see aqua 
magnesm mpercarhonatk^ and aqua ferri aupercarhonatu), 

iW domestic use, especially in the sick-chamber, Mayo's 
vase^ is a convenient recc])taclc for carlmuic acid water. Prom this vessel, 
the effervescing liquid may be drawn off, at ])leasure, in any required quantity 
without explosion, loss, or injury to the residue in the vase.' 


Order IV. BORON AND ITS COMPOUND WITH OXYGEN. 

Bobojs, horacium, or horium. Symbol B. E(iuivalent weight 11. li 
is odourless and tasteless; but, b(yond this, its effects on ike' system arc 
unknown. It has never been employed in medicine. 


7. ACroUM BORACICUM.— BORACIC ACID. 

History.— Beecher 2 « was undoubtedly the first discoverer of boracic acid, 
though the credit of the discovery has usually been given to Iloinberg," who, 
in 1703,® obtained it iii small shining plates, wliich have been called sedative 
or narcotic salt (sal sedativum Hombergi). In the year 1776 it was 


^ Fhrirmodeutkal JiyitrmJ, vol. v. p. 255, 

2 a'homsoii’s Ektorypf Chemutry, vol. i. p. 248, Lond. 1830. 

3 Ektoire de C Aciulemie liAiyale de^ Sciences, 1702 ; Mhnoires, p. 50. 
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discovered in the lagoons [Laffoni) of Tuscany by Hoeferi and Mascagni,2 
and more recently by Mr. Smithson Tennant, ^ Dr. Holland,^ and Mr. Lucas, ^ 
in the crater of Vulcano, one of the Lipari Islandsr 

Natural History. — Boracic acid is peculiar to the inorganized kingdoin. 
It is found both free and combined. 

a. Free Boracic Acid . — The boracic acid larjoms of Tuscany arc &T)rcad over a surface 
of about tliirty miles. There arc nine establishments for tlie manufacture of this acid ; 
viz. at Monte* Cerboli, Monte Kotondo, Sasso, Serazzano, Castelnuovo, San Predoripjo, 
Lusti^iano, Lurdercllo, and Lago. They are the property of one individual (M. Tardcrel, 
now Count dc Pomerance), to whom they arc the source of great wealth. The eartli 
(principally calcareous) of this ]iart eontimially evolves afpieous and sulphuric vapours, 
which, when they burst with a fierce explosion, produce boracic acid.^’ The phenomena 
arc explicable on the supposition, that water gains access to immense masses of sulphurct 
of boron contained in the interior of the earth. By the mutual reaction of these sub- 
stances, great heat, boracic acid, and sulphuretted hydrogen, would be evolved. The 
latter taking fire would produce water, sul])hur, and sidjfiiurous acid.^ In consequence 
of being found at Sasso, native boracic acid has obtained the name of mmlim. 

fi. Cornhined toitk bases . — Boracic acid is found native combined wit h soda (forming 
tlnral), jmd with magnesia (constituting boraeile). It. is also found in the minerafs 
called daihoUte^ botryolitey schorl, apyrite, and a.vyuite. 

Procrss of Manufacture. — Boracic acid is obtained in Tuscany in the 
following manner : — Round the more considerable fissures a circular basin 
is dug, about four feet deep, and .usually tnrec or four yards across. These 
basins, which ar(3 called lagoni, being situated at diUcrcnt levels, the water of 
a rivulet is admitted into them, which, mixing witli the blarik mud at the 
bottom, is made to boil up violently by the issues of vapour witliin its circuit. 
Iho water is generally confined in each basin for twelve [twenty-four, Fayeti\ 
hours at a time, during which period it becomes saturated to a certain extent 
with acid from the steam whipli has passed through it. It is then drawn off 
from tlie higher basin to one beiuiafh it, where it remains an equal length of 
time, till at length it reaches a building at the boltoin of the hill, in which 
the ])rocess of evaporation is conducted.^^ Here it enters a reservoir or 
cisieni, where it is allowed to repose till it has diqiosited tlie mud which it 
held in suspension. Having cleared itself of impurities, the water is tlien 
drawn off from tlie cistern into flat It'adeu jiaiis, under which some of the 
natural steam is conducted by brick drains about two feet under" ground, and 
by this heat is evaporated. Tliis process requires about sixty hours, the water 
passing successively from the jiaiis at tJio upper extremity into others at the 
centre, and from thence into otliers at the lower extremity of the building, by 
means of leaden siphons. 

* Memona sopra il sale sedativo di Toscam ed it Borace, &c. Pireiize', 1788. — TTcbm. von B. F. 
Hermann, Wien, 1782. 

* Memorie della Societa lialiam, viii. 487. 

4 of the Geological Society, vol. i. p. 388, 1811. 

Travels in the Ionian Ishnds, Albania, Thessaly, Macedonia, ^c, daring the years 1812-13, 
p. 9, Lond. 1815. 

^ Amu Chim. et de Bhysig. t. ii. p. 443, 1819. 

r or further details, consult Taucred, On the Collection of Boracic Acid from the Lagoni of 
i mcany, in the Transactions of the Ashmolean Society, vol. i. Oxford, 1837 ; Dr. Bowring, On the 
mracicActd Lagoons of Tuscany, in the Land, and Edinb. PhilosophiM Magazine, vol. xv. p. 21, 
lioud. 1839; and Payen, Ann. Chiu, et Phys. 1841. 

Dumas, Traite de Chimie, t. i. p. 380, Paris,*1828. 



326 


INORGANIC BODIES.— Bouactc Acid. 
Fig. 51. 



Boracic Acid Lagoons of Tuscany, 

A, B, C, D. Lagoons. — The vapours enter at the hoi tom, and escape through the water into the air. 
When the water in the upper Ijagoon, A, is sufficiently charged with acid, it is allowed to nin 
through the tube, o, into tlic lower lagoon, D. In this way it passes successively from 
B to C, from C to I), and from D into the reservoir E. 

E, Reservoirs or Cisterns. — In these the solution is allowed to rest, and deposit mechanical 

impurities. By the removid of the upper plug, •p, the solution escapes into the upper 
evaporating pan, G. 

G, G. Leaden Evaporating Pans. — They are supported by rafters, and arc heated by the aqueous 
vapours which enter at H, and arc coniined in drains. The acid solution is conveyed from 
one pan to another by means of leaden siphons, i, i. 


Having arrived at a proper state of concentration, it is then conducted into 
wooden tubs, in which it cools for about five days, during which the 
crystallization of boracic acid takes place on the sides of the tubs, and on 
the stick in the centre. The acid having been removed from the tubs is 
placed in a basket to drain, and is then spread on the floor of a closed 
chamber, heated by vapour, to dry. The acid, thus prepared, is sent in casks 
to Leghorn.^ 

The acid obtained by this process is called Tuscany boracic acid. It has 
a slight yellow or buff tint; and its composition, according to Wittstein,^ is 
as follows : — 

* Tancred, op. supra cit . ; also Bowring, op, supra cit, ; and Payeu, op. supra cit. 

® Buchner’s Repeiioriunif 2te Reihe, Bd.'xxii. p. 145, 1840. 
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Boracic acid (crystallized) : 76*494 

Sulphate of ammonia 8*508 

Sulphate of magnesia 2*682 

Sulphate of lime 1*018 

Sulphate of soda 0*917 

Sulphate of potash 0*369 

Sulphate of iron 0*365 

Sulphate of alumina 0.320 

Sulphate of protoxide manganese traces 

Chloride of ammonium 0*298 

Silicic acid 1*200 

Sulphuric acid (combined with boracic acid) 1*322 

Water 6*557 

Organic matter traces 



CrydalUzaiion and Drying Chambers. 


A, Af Pi. Wooden tubs lined with lead, in which the acid crystallizes. 

B, B. Mother liquor. 

C, IJaskct in which the crystallized acid is placed to drain before it is conveyed to the drying chamber. 
I), D. Frying chamber. 

E, E. Boracic acid diy^iug on the floor (F), between which and the lower floor (H) the hot vapour 
circulates. 

Tuscany boracic acid is purified^ after its arrival in this country, by solution 
and crystallization. 

Boracic acid may also be obtained by dissolving borax in hot water, and 
adding half its weight of oil of vitriol. As the solution cools, crystals of 
boracic acid (retaining a little sulphuric acid) are deposited, which must be 
well washed. Or borax may be decomposed by hydrochloric acid, by which 
a purer boracic acid is procured.^ 

Properties. — Crystallized boracic acid belongs to the doubly oblique pris- 
matic system (see ante, p. 143). It occurs in the form of white, transparent, 
pearly, hexagonal scales, which are odourless, have a weak, scarcely acid, taste, 
and communicate a wine-red tint to litmus. At 60^^ the crystallized acid 
reqiures 25*66 times its weight of water to dissolve it, but only 2*97 times at 
^1^°. When its solution is boiled a portion of the acid is volatilized along 
with the water. It dissolves readily in spirit of wine. When sufficiently 
heated, it evolves its water of crystallization, melts, forming a transparent, 
liquid, which, by cooling, becomes a brittle glass [viirijled boracic acid). 

(Characteristics . — ^An alcoholic solution of boracic acid burns with a 
beautiful green flame. If a salt is suspected to contain boracic acid, a little 
sulphuric acid may be added, and *the mixture dried, by a gentle heat: this 


* Fhamaceiftieal Journal, vol. ii. p. 61. 





328 


INOEQANIC BODIES.^Phosphokus. 


will separate the boracic acirl, and if any chlorine or hydrochloric acid be 
present (which also gives a greenish-blue flame) it will be dissi])ated. Alcohol 
is then poured upon the dry mass, and a bit of cotton moistened and inflamed : 
if the quantity of boracic acid is very minute, the green tint does not at first 
appear ; but after a time, eipecidly if the cotton be moved about with a glass 
rod, the point of the flame assumes a green hue : the absence of copper must 
always be ensured^^ (Braude). A hot aqueous solution of the acid renders 
turmeric paper brown, like the dkalies.^ The colour of rliubarb paper is un- 
changed by it. Before the blo\v])ipc, boracic acid fus(^s, and forms a glass 
which may be tinged blue by chloride of cobalt, and rose-red by terchloride of 
gold. A red hot platinum wire di])})ed into a pulverised mixture of e(|ual 
parts of a boracic salt and bisuljfliatc of potassa gives a green tint to the flame 
of the blowpipe. A mixture of one ])art of vitrified boracic acid, finely pul- 
verised, two parts of iluor spar, and twelve ])arts of oil of vitriol, evolves, by 
heat, the fluoride of boron, recognized by its forming dense white fumes in 
tlic air, and by its charring paper, wood, &c. 

CoMPOSiTroN. — The following is the composition of boracic acid : — 


Atoms. Eq. Wt. Per Ct. Berzelius. 


Boron 

1 . 

... 11 .. 

.. 31*43. 

. .31*1896 

Oxyg-en 

3. 

... 24 .. 

, . 68*57 . 

. 68*81 (H 

Dry Boracic J 
Acid .... \ 


. . . 35 . . 

.. 100*00 . 

. 100*0000 


Atoms. Eq. Wt. Per Ct. Davy. Berzelius. 


Dry Boracic Acid 1 . . 

.. 35 .. 

. . 56*45 . . 

.. 57.. 

.. 66 

VValcr .3 . . 

. . 27 . . 

. . 43*.'>5 . . 

.. 4.3.. 

.. 44 

Crystallised Bo- ) , 
racicAcid ..3 * * 

.. 02.. 

.. 100*00.. 

..100.. 

.. 100 


rHYsioLOGiOAi. Ik^FECTs AND UsBS. — IIoiTibcrg ascribed to this ficid se- 
dativcj anodytio, and antispasmodic jwopcrtics. It was said to be useful in 
ai’dent fever, delirium, nervous a/fections, convulsions, &c., and to be devoid 
of the inconvcmences whicli attend the use of opium, though it was thought 
to be injurious in persons with delicate chests, and in inllammatory affections 
of the prinue I'tce. Experience, however, has not coutirmed these opinions ; 
and it is now considered to be inert or nearly so. Cullen^ gave it in large 
doses without observing that it ]n-()dueed any effect on the human body. It 
is, therefore, not employed directly in medieiiie j but it is extensively used in 
the manufacture of borax. (Sec 8odm Bihunix.) 


Order V. PHOSPHORUS AND PHOSPHORIC ACID. 

8. PHOSPHORUS. -PHOSPHORUS. 


Symbol P. Eqnimlcnl Wei()l,l Sg. Eqimdct Volume Pbonphnrns Vupourd-r, or j”' | 

‘I'i^coveredjinlGfiO, by Brandt, an alchymist 
at llamburgli; and received its name from being luminous in the dark (from 
h^ht, aud 1 carri/). 

Natural History. Bliosphorus is found in both kingdoms of nature. 

* Inorganisei) Kingdom.— It is comparatively rare in the mineral kingdom. 

Vanons phosphates arc found native, bui. in small quantities : those of Kmc, Icadrimii, 
copper, manganese, nramivm, and yttria, may mentioned as examples. Phosphke of 
hme IS an important constituent of the orL^anic exuvia) entombed in the fossiliferoiis 
rocks, it IS a constituent of the deep-we\ water of the London basin (see p. 290 ). 

^ Faraday, Quarterly JoumaJ of Science, vol. ix. p. 403. 

^ Jointer la Medica, ji. 341. 
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The luminous appearance called j(ich with a lantern has been ascribed to phosphurctted 
hydrogen. 

‘ In the Oboanised Kingdom.— Phosphoric acid, free or combined with lime, 
poiash, or iron, is found in various vegetables.^ Phosphorus is a constituent of animals : 
in some cases it is in combination with oxygen, and a base, as in the bones, urine, &c. ; 
in other instances, as in the brain, it is uncertain in what form it exists. 

Preparation. — Phosphorus is usually obtained from bone-ash. When 
bones are burned in the air to whiteness, the ash which remains consists princi- 
pally of phosphate and carbonate of lime, mixed with minute portions of other 
matters (see ante, p. 314). The phosphate of lime of bones is according to 
Berzelius SCaO,3PO® ; but more recent investigations lead to the conclusion 
tliat it is a tribasic phosphate, 3CaO,PO®. The bones of the sheep are preferred 
for yielding phos})horus, as the ash which they yield is less compact, and more 
easily attacked by acid. Sidphnric acid is gradually added to tlie bonc-asli, 
previously made into a thin paste with water. Carbonic acid is evolved, while 
sulj)hate and a soluble superphosphate of lime are formed. Water is added, 
and at the end of twenty-four hours the liquor is filtered and evaporated in 
leaden or copper pans to the consistence of syrup or honey. It is then mixed 
with charcoal, dried, and distilled in an eartlien retort. The charcoal abstracts 
the oxygen from tlie yfiiosphoric acid of the superphosphate, setting free the 
phosphorus, which is volatilized, and condensed in water contained in a copper 
receiver. It is afterwards purified by pressing it through sliamoy leather 
un(l(T water. It is subsecpiently moulded for sale into cylinders, by melting 
it in water, and sucking it up a slightly conical glass tube, which is then im- 
mersed ill cold water, when the solidified stick of phosphorus falls out.^ 
Allot lier mode of giving the stick -form to phosphorus has been suggested by 
Sciibert.3 It consists in letting melted jihosphorus flow into horizontal glass 
lubes, one extremity of each tube being surrounded by warm water (111° 
Bahr.) the- other by cold water. The phospliorus when solid is removi^d from 
the tube, and thus makes room for a fresh supply, which again solidifies, and 
thus a stick of any length may be fonned. 

Wcihler^ obtained phosphorus by distilling two parts of bone black with 
one of quartz sand at a white heat. The silicic acid of the sand dc^composod 
the jihosphate of lime contained in the bone black, and disengaged the phos- 
Jihoric acid which was dc-oxidized by the carbon. 

i^ROPERTiES. — It is colourless, and when it has been solidified slowly it is 
transparent; but when rapidly, it is cloudy, and has a waxy lustre. It 
crystallizes in regular octohedrons and rhombic dodecahedrons. Its sp. gr. 
is 1*896. At 32° F. it is brittle, but at ordinary temperatures is somewlnit 
flexible. At 94° F. it is very brittle, and may be easily pulverized; at 110° 
h'. it melts, and fomis an oily-like liquid. At 482°, Heinrich (550°, Dalton; 
574°, Pelletier), it boils, and yields a colourless vapour whose sp. gr., according 
to Dumas, is 4*355. Both solid and liquid phosphorus is a non-conductor 
of electricity. At ordinary temperatures it evolves a small (|uantity of vapour. 
In the atmosphere its fumes are luminous in the dark, in consequence of 
slow combustion ; and they have the odour of garlic. Phosphorus is insoluble 
in water, but soluble in ether and in the oils both fixed and volatile. 

Be Caiidolle, Phjs. Veget. pp. 883, 387, and 390. 

For further details, consult Soubeirau, ^ptivean Traite de Phartmcle^ t. ii. p. 200, 2de edit, 
also Tire, Picl. of Arts,. ♦ 

^ Phannaceuiical Jmrml, vol, iv. p. 129. 

Foggeudorff’s Annaletit xvii. 178, 1829. 
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Phosphorus should be preserved in a stoppered vessel 
filled with water and kept in the dark (as inclosed in a tin box). 

Granulation. — ^Phosphorus may be granulated by melting it under water 
and shaking it in a closed vessel until it is cold. According to Casaseca,^ 
proof spirit is better than water for this purpose. Bottger states that human 
urine, or an artificial solution of urea, succeeds best. He half filled a tall 
cylindrical vessel of an inch wide with this fluid, heated it to the melting 
point of phosphorus, divided this for two minutes by means of a whisk 
{Quirt), which passed through a wooden lid, and during the agitation filled 
up the vessel with cold water. 

Varieties. — Tn the text, phosphorus is described as being colourless and transparent, 
or nearly so. In commerce, however, it is frequently met with coloured and opake. 

1. Yellow or red phosphorus. — Commercial phosphorus is frequently of a yellow, pale 

buff, or reddish colour. Colourless phosphorus becomes thus coloured under the influence 
of the direct solar rays or violet light, feic red crust which forms on sticks of phosphorus 
when exposed to light is an of phosphorus^ PC). 

2. White phosphorus. — ^Phosphorus kept under water and exposed to diffused daylight 
acquires a white opake coating. Different opinions exist as to the nature of tliis crust. 
Rose considers it to be merely phosphorus in a diflererit slate of aggregation. Polouze 
regards it as a hydrate of phosphorus^ HO. Mulder thinks that it is a compound of the 
rea oxide of pliosphorus and phosphuretted hydi'Ogcn; these two compounds being 
formed by the decomposition of water. 

3. Black phosphortis. — ^If phosphorus be heated to P. or 158® P., and then suddenly 
cooled to 32°, it sometimes becomes black. Thcnard, who flrst observed this phenomenon, 
found that all kinds of phosphorus do not undergo this change, but only tliat which has 
been repeatedly distilled. — ^Dunias speaks of a blackish phosphorus which distils over 
towards the end of the process in making phosphonis ; and he says that it is usually 
supposed to be combined witli carbon, but he thinks that it is more probably with 
siheium, — ^The blackish French phosphorus described by Wittstock^ contained arsenic, 
bismuth, lead, iron, copper, and especially much antimony. It yielded by solution in 
sulphuret of carbon browm flocculi of sulphuret of antimony. 

Characteristics. — Phosphorus, in substance, is easily recognized by its 
waxy appearance and garlic-like odour ; by its fuming in the air, and being 
phosphorescent or luminous in the dark ; by friction or gentle heat causing it 
to inflame ; and, lastly, by its burning with a most intense white light and a 
white smoke (phosphoric acid) in air, or still better in oxygen gjis. A solution 
of phosphorus in oil or ether may be known by its garlick-like odour, and, 
when rubbed on the skin, by its rendering the latter luminous in the dark. 

By boiling in nitric acid phosphorus is converted into phosphoric acid, the 
characteristics of which are givefn hereafter. 

Impurities. — The best phosphorus is colourless, transparent, or only slightly 
cloudy, and breaks with a short crystalline fracture. 

Dumas appears to regard flexibility as a characteristic of good phosphorus : for he 
says that the same stick may be bent seven or eight times in different directions without 
breaking; but, he adds, the addition of of sulphur is sufficient to render it brittle. 

Commercial phosphorus sometimes contains sulphur or arsenic,® or both. 
Wittstock obtained 3’654 grains of metallic arsenic from one ounce of 
.phosphorus: — equal to 0*761 per cent. Occasionally, also, it contains 
antimony and some other metals above noticed. Probably all these impurities 
are derived from the sqjphuric acid employed in decomposing the bone ash. 

' Journ. de Pharmacies xvi. 202. * ^ 

2 Berl. Jahrb.fiir d. Pharmacies Bd. xxxiii. Abt. ii. p. 146, 1833. 

3 Boerwald, Berl. Jahrb.fiir d. Pharmacies Bd. xxxiii. Abt. ii. p. 113, 1833 ; also Wittstock, 
ibid. p. 125, 
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When this acid has been prepared from arsenical pyrites it contains arsenious 
acid, whicli becomes reduced in the process for making phosphorus; and 
Wittstock suggests that the black phosphorus which he found to contain 
antimony, &c. had been prepared with oil of vitriol made with native 
sulphuret of antimony. 

Detection. — A solution of pure phosphorus in diluted nitric acid yields, 
with a solution of a barytic salt, a precipitate which is soluble in excess of 
nitric acid. But if phosphorus yield a precipitate insoluble in this acid, 
the presence of sulphuric acid (formed by the oxidation of sulphur) may be 
inferred. 

Tlie presence of arsenic in phosphorus may be detected as follows : — 
(>)nvert the phosphorus into phosphoric acid by boiling in nitric acid ; dilute 
the solution with water, and transmit sulphuretted hydrogen through it; if 
arsenic be present, a yellow j)recipitatc is obtained. — By evaporating a solution 
of phosphorus in dilute nitric acid, a blackish arsenical deposit is obtained : 
tlie phospliorous acid contained in the solution deoxidizes the arsenic. 

Purification, — Eedistillation will not deprive phosphorus of its contained 
arsenic. By repeated digestion in diluted nitric acid, the greater part, or 
the whole, of it may be removed. W ohler^ says that opake yellow or red 
phosphorus maybe rendered transparent and colourless by melting it in a 
concentrated solution of bichromate of potash to which sulphuric acid has 
been added. The vessel should be stoppered, and shaken strongly to divide 
the phosphorus into fine globules. 

Physiological Effects, a. On Vegetahlen. — According to Marcet it 
is poisonous to plants. 

On Anhnals generalhj. — Water impregnated with phosphorus acts as 
an aphrodisiac to drakes.^ Phosphuretted oil is a stimulant to horses : blood 
drawn from the veins of horses under its influence lias a phosphoric odour 
If phosphuretted oil be injected into the jugular vein, or into the cavity of the 
pleura of a dog, white vapours of phosphorus are evolved from the mouth, 
and death shortly takes place. The phosphorous acid (formed by the com- 
bustion of the phosphorus) inflames the lungs in its passage through the 
delicafo pulmonary vessels. Introduced into the stomach of animals, phos- 
phorus acts as a caustic poison. The corrosion is sup{)Osed to depend on the 
action of the phosphorous acid (formed by the combination of the phosphorus 
with the oxygen of the air contained in the pulmonary canal) on the tissue 
with which it is in contact.^ 

y. On Man. — The general stimulant operation of phosphorus has been 
already alluded to (see ante, p. 2^6), as well as its chemical action (see ante, 
p. 93). In stnall doses phosphorus excites the nervous, vascular, and 
secreting organs. It creates an agreeable feeling of warmth at the epigastrium, 
increases the frequency and fulness of the pulse, augments the heat of skin, 
heightens the mental activity and the muscular powers, and operates as a 
powerful sudorific and diuretic. Its aphrodisiac operation has been recognized 
by Alphonse Leroy and Bouttatz® by experiments made on themselves; and 


Jnn, der Chem. «. Vh^trm., Bd. xlv. p. 249, 1843. » 

“ Alph. Leroy, quoted by Bayle, Bihliolh, de Therap. t, ii. p. 28, Paris, 1830. 
* Pilger, quoted by Bayle. 

^ Orfila, Toxicol. GSner. 

Bayle, op. cit. 
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the facts collected by Dr, Hartcop bear out this statement (Mr. A. Taylor). 
In somewhat larger doses, it causes burning pain, vomiting, and purging, 
with extreme sensibility of the stomach, w^hich lasts for several days.^ In 
still larger doses it causes inflammation of the stomach and bowels. Its 
activity ks a caustic poison depends, according to Orfila, on its absorbing 
oxygen, and thus becoming converted into an acid wliicli acts as a coirosivc, 
like the other mineral acids. Hence, therefore, ethereal and oleaginous 
solutions are more active poisons, inasmuch as the oxidation of the phosphorus 
is effected more rapidly. Comparatively small doses have in some cases 
proved fatal. Dr. Christison^ mentions one instance in which grains, 
in another instance 8 grains, caused deatli.*^ Cases, however, are reported, in 
which 6, 10, and even 12 grains have been sw allowed without any hurtful 
effects ; but doubts have been entertained as to the correctness of the state- 
ments. Thus Merat and De Lens^ think that the phosphoms employed in 
these cases must have undergone some chemical change. I once administered 
] 6 grains of apparently good phosphorus to a man without any injurious 
effect. The person here alluded to was Chabert, some years ago renowned in 
London umhir the name of the Fire King!^ I carefully weighed the 
above quantity, which was placed in a spoon, introduced into his mouth, and 
washed down by a tumblerful of w'ater. He oflered to take this dose daily. 
Within ten miTiutcs after swallowdng the phosphorus, he left the room for 
about a quarter of an hour. 

A case of suspeettid poisoning by phosphorus administered mwlicinally is 
reported by Mr. Reedal:^ but the total amount of phosphorus which w^as 
taken is not stated ; and it is by no menms certain that the death was owing 
to it. Post-mortem examination shewed the existence of inflammation of the 
emeum and colon. 

During the last three years, the attention of the profession in Germany, 
Prance, and England,® has been drawn to the occasioTial occurrence of necrosis 
of the jaw-bone in work-people enguged in the manufiicture of lucifer and 
Congreve matches. The disease aj)pca.rs to be a secondary conseciuenco of 
periostitis, which is probably ])rodnccd by the fumes from pliosphorus em- 
ployed in the above manufacture; though by some it has been referred to 
rheumatism, and by others to arsenic,^ with which the phosphorus has been 
found, in some cases, to be cemtamijrated. Neither of tlie latter assumed 
causes, however, are sufficient to account for it. Rheumatic invalids and 
arsenic -smelters arc not liable to disease of this kind.® We may, therefore, 
assume that the pliosphoric fumes are tlie cause of it. Now these consist in 
part, perhaps, of phosphorus vapour, but chiefly of phosphorus in combination 

^ See an experiment made by Suudelin on himself, Handb. der Hdbmtlellehre, 2e. Bd. S. 213. 

* Treatise on Poisons, 

^ In the Morning JJorald of June 17, 1?40, is a report of an inquest, held on the body of a child 
killed by sucking the phosphoric cuds of hicifer iimtches. 

Dictionnaire de Maliere Medicate. 

^ Lancet, Sept. 14, 1844, p. 754. 

® In this country, the phosphorus jaw-discaso does not appear to have been frequently met with. 

A case is reported in the for April 1846 to March 1847, p. 163. Two 

cases have occurred at the Loiukn Hospitid. 

^ Dupasquier, Comptes Rendus, t. xxiii. p. 454, 1846 ; and Journ, do PJtarmacie, t. x. 3e ser. 
p. 284, 1846 ; also ChcvaUicr, Compies Mmdus, t. xxiii, p. 63 5, 1846. 

® Jtoussel {Comptes Rendux t. xxii. p. 292, Bcb. I'd, 1846) has shown, that the effects of oi'senic 
have nothing in common with those produced by phosphorus. 
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with oxygen. When in high or brilliant combustion (which often occurs in 
the lucifer match manufactories), phosphorus yields phosphoric acid (PO^) ; 
but, by slow combustion, the chief product is phosphorous acid (PO^), which 
becomes converted into phosphoric acid by the absorption of oxygen. 
According to Dr. von Bibra.,^ hypophosphorous acid is produced by the 
oxidation of the vapour of phosphoms. 

Strohl,^ lioussel, and some others, consider the phosjdioric acid to be the 
agent producing the disease ; but it is state‘-d^ that, in pliospliorus manufac- 
tories, in wliich the atmosphere is impregnated with phos])horic acid, no 
disease of the kind is produced ; and, therefore, by some the malady is ascribed 
to a com])ound having a lower degree of oxidation. Dr. von Bibra refers it 
in liypo])hospliorous acid, but lays great stress on the fact that Schdnbein^s 
ozone (see ante^ p. 307,) is formed during the volatilization of phosphorus. 

The jaw disease is ])rcsumed to be a local malady produced by the direct 
action of the fumes oii the jaw-bone. For toothache and caries of the teeth 
are said to have existed prior to the affection of the bone; and it is to be 
inferred, tlmt if the disease were a constitutional one, and due to the absorp- 
tion of the poison, that probably other bones would also become aflecied. 
Moreover, Dr, von Bibra found in bis exj)eri]nents on rabbits, that unless the 
j;)AV bone was cxj)osed to the vapours, tliat the disease w^as not produced. 
Dr. Lorinser, on the contrary, thinks tiiat the poison acts througii the blood ; 
HJid states tliat individuals under its inllueTice have a peculiar sallow, bloated 
complexion, combined with a dull expression of the eye and gastric dcraiige- 
inciit.*^ I have myself observed this remarkable a])p(^arance of the countenance 
ill the dipper of a congreve match inaniilactory, whose jaws, however, were 
quite sound. The best preventives of the ])hos])hoi’us jaw disease are good 
ventilation of the rooms of the manufactory, and personal cleanliness, 
Mr. liynam, an extensive manufacturer of congreve matches in Princes 
Street, tiiisbury Scpiare, tells me that no case of this malady has ever occurred 
among his numerous work-people, some (jf whom have worked there for seven, 
eight, or even ten years. Their freedom from the disease he ascribes to good 
ventilation and personal cleanliness. Tin? di])pers wear sponges before their 
mouths ; and all the work-people employ a solution of soda^ for washing their 
hands. 

Another eflect of the phosphorus fumes is irritation of the conjunctiva and 
of the mucous meuibraiic lining the air ])assages. Bronchid irritation has 
been especially noticed by the French wi-itcrs.® In this country, catarrhal 
and pulmonary affections have been ascribed to the action of these fumes.^^ 


i)ie Krankhnten der Arheiter in den Fhosphorztindhohfahriken^ ins besondere das Leiden der 
Kuj* irknoehen durch Fhosphordiimjife, Fo 7H ckfmuchphjsiologischeiii fnedlcmuchcJdrurgiscJum and 
"niedmnischfolizeilichen Standptmkle. Bearbeitet vou l)r, Fr. JBrust von Bibra uud Dr. L. Geist, mit 
iiemi piemaiteu Kupfertafcln, Erlungen, 1847. 

Gaz. Med. de Slrashoitrq^ Nov. 1845 ; also, Arne "lean Journal of the Medical Sciences j new 
series, vol. xii. p. 525, Oct. 1846. 

Brit, and For, Med.-Ckir, Rev. April 1848, p. 454. 

1 have already (see ante, p. 220) noticed the unusual quantity of phos])horic acid found by Dr. 
Lctheby in the urine. i j. i . 

The Austrian government, at the suggestion of a comraissiao appointed to inquire into its 
ongiu, ordered the girls employed in the lucifer-iuatcli miinufiiciiire, to wash their mouths well with 
acidulated Avatcr ! ! (Dr. Balfour, Northern Journal of Medicine, vol. iv. p. 286, 1846 ; and Lancet^ 
Aug. 20, 1846.) « ' .f " 

^ Sec Gcndrin, in RousscTs Menioire, before referred to ; and Dupasquier, ante cil. 

London Medical Gazelle, xxxix. 210 j and Medical Times, Dec. 18, 1846, p. 224. 
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UsBS*~In this country, phosphorus is rarely employed, and therefore it 
will be unnecessary to enter minutely into its uses. It has been strongly 
recommended in those cases attended mth great prostration of the vital 
powers, as in the latter stages of typhus fever, dropsies, &c. ; in some chronic 
diseases of the nervous system (as epilepsy, paralysis, melancholy, mania, 
amaurosis, &c.) occurring in Mffliteted subjects. In some of the exanthemata, 
as measles, it has been administ^ed to promote the re-appearance of the erup- 
tioUj when this, from some cause, had receded from the skin. In impotentia 
virilis of old and debilitat^: Sllbjects, in cholera, and in some other maladies, 
it has also been exhibited, "^^^dllard recommends phosphorus as a caustic, in 
the place of moxa, than which, he says, it is more convenient and safe.^ 

Administration. —Phosphorus cannot be given with safety in the solid 
form. It may be administered dissolved in ether, or, still better, in oil. 

Antidotes. — In poisoning by phosphorus, large quantities of mild demul- 
cent liquids are to be exhibited, so as to envelop the phosphorus and exclude 
it from the air contained in the alimentary canal. Magnesia should be given, 
in order to neutralise the phosphorous and phosphoric acids wliich may be 
formed. Parts burned with phosphorus are to be washed with a w^eak alkidine 
solution, to remove any adhering acid which might serve to keep up irritation. 

1. TINCTIIRA PHOSPHORl iETDEREA; Tinctura Mtherea cum PJios- 
phoro, Preiich Codex ; Ethereal TiucUire of PhonphoruH. — (Phosphorus 

4 parts. Sulphuric Ether 200 parts by weight. Macerate for a. month, in a 
weU-stoppered bottle covered with black paper, occasionally shaking. Preserve 
it in small bottles, well stoppered and covered with black paper). — (quantity 
of phosphorus dissolved is about 4 grains for each ounce of ether. Dose from 

5 to 10 drops. Some objection has been raised to the use of this preparation, 
on the ground that, by the evajioration of the ether, the phosphorus will be 
set free in the stomach, and might ignite. 

2. OLEUM PH0.SPH0RATUM, Ph. Borussica ; Phosphorated Oil, — (Phos- 
phorus dry and cut into small pieces, gr. xij.; Almond Oil, recently prepared, 3j. 
Melt the phosphorus in the oil by the aid of warm water : tlien agitate until 
it appears to be dissolved) . — One ounce of oil dissolves about four grains of 
phosphorus. Dose from 5 to 10 drops. It should be administered in some 
mucilaginous liquid, or made into an emulsion. It may be aromatised by a 
few drops of some essential oil, as of bergamot. 


9. ACIDUM PHOSPHORICUM.- PHOSPHORIC ACID. 

Formula PO®. Equivalent Weight 72, 

History.— Phosphoric acid was first distinguished, by Marggraf, in 1740. 

This iwid is susceptible of three modificsitions, designated as metaphosphoric 
acid (a PO®), pyrophosphoric acid {!) PO®), and common phosphoric acid 
(c PO®). The first combines wdth ofie, the second with two, the third with 
three atoms of water or base ; hence the first is denominated monobusicy the 
second bibasic, the ^\xdfiribasic phosphoric acid. Por an admirable account 
of these modifications wu are indebted to Professor Graham.^ 

' i i 

> ^ L(lnd. Med. Gaz. vol. ii. p. 254. 

* Fliil, Trms. for 1833. 
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♦ 

Natural History. — Phosphoric acid occurs both in the inorganised and 
organised kingdoms (see ante^ pp. 328-9). 

All the phosphoric salts of the mineral kingdom contain the common or 
iribasic phosphoric acid.^ 

Preparation% — A watery solution of common or tribasic phosphoric acid 
[c PO^) is the only modification of phosphoric acid employed in medicine. 

In the London Pharmacopoeia, dhuted phosphoric acid {acidum phospko- 
ricum dilutum) is ordered to be thus prepared : — 

Take of Phosphorus, ; Nitric Acid, fjiv. ; Distilled Water, Add the phosphonis 
1,0 the nitric acid, mixed with the water, in a glass retort’ placed in a sand-bath ; then 
apply heat until eight fluidounces arc produced [distilled]. Let these be again put into 
the retort that eight fluidounces may distil, which are to be rejected. Evaporate the 
remaininff liquor in a platinum capsule until only two ounces and six drachms remain. 
Ijastly, aad to the acid, when it is cold, as much distilled water as may make it accurately 
measure twenty-eight fluidounces. 

By the mutual action of phosphorus and dilute nitric acid, phosphorous acid 
(P0‘^), as well as phosphoric acid (6‘PO^), is produced, while binoxide of 
nitrogen is evolved. The formation of phosphorous acid may be accounted 
for by the mutual reaction of tliree equivalents of nitric acid and three equiva- 
lents of phosphorus: 3P + 3N0^ = 3P0^ + SNO^. Phosphoric acid is 
formed by the action of three ecpiivalents of phosphorus on five of nitric 
acid: 3P + bNO® = SeW -f 5N02. 

Products. 

5 eq. Binox. Nitrogen . . 150 

3 eq. Phosphoric Acid. . 216 
366 866 

If strong nitric acid be employed, instead of the dilute acid ordered in the 
Pharmacopoeia, the reaction is so energetic that explosion and combustion are 
sometimes the consequence. In such cases, some nitrate of ammonia is 
usually developed : the ammonia being formed by the union of the nitrogen 
of the acid with the hydrogen of the water. 

By concentrating the solution of phosphorous and phosphoric acid, .the 
phosphorous acid is converted into phosphoric acid by the free nitric acid 
present : SPO^ -f 2NO^ = 3PO® 4- 2N02. The excess of nitric acid is driven 
off by evaporation. ^ 

Properties. — The aqueous solution of phosphoric acid {acidian phospho- 
ricum dilutum, Ph. L.) prepared as above, is a colourless and odourless 
liciuid. It possesses the usual characteristics of an acid ; that is, it is sour to 
the taste, reddens Ktmus, and neutralizes bases. Its sp. gr., according to the 
London Pharmacopoeia, is 1*064. By evaporation it acquires tlie consistence 
ol {hydrated phosphoric acid) ; and when exposed to a higher tem- 

perature, it loses water and becomes pyrophosphoric acid (2HO, PO®). At 
a dull red heat a further evolution of water takes place, and a compound is 
formed, called metaphosphoric acid (HO, PO®) ; this is fusible, and, by 
cooling, concretes into a transparent solid, called glacial phosphoric acid. 

Characteristics, — ^If the common or tribasic phosjihoric acid be saturated 
with an alkali (soda) so as to form a soluble phosphate,*it may be distinguished 


Materials. Composition. 

( 6 eq. Nitrogen . . 70 

10 eq. Ojcygen 80 ji ' 

15 eq. Oxygen . . . . 120 — 
3 eq, PhospRorus 96 


* Boussiugault, Atm, Chim. Thgs, Iv. 185, 18i?3. 
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from all otheir acidic by the following characters: — ^it throws down, with the 
soluble salts of lime, lead, and baryta, wliite precipitates ( phosphates), sokble 
in nitric acid. If the phosphate of lead (SPbO, <?PO®) (thrown down igr a 
soluble salt of lead) be heated in the oxidizing flame of the blowpipe, it jdelds 
a colourless and transparent button, which turns opaque and crystalline on 
cooling. Nitrate of silver yields with the common phosphate a light yellow 
precipitate [tribasic phosphate of silver, 3 AgO, ^PO®), soluble both in nitric 
acid and ammonia. Sesquichloride of iron added to the solution of allcaUne 
phosphate, causes a white gelatinous precipitate {perphosphate of iron) 
insoluble in acetic acid. Hydrosulphuric acid produces neither change of 
colour nor precipitate in a solution of phosphoric acid or phosphate. 

P^rophosphoric cLcid causes, witli a solution of nitrate of silver, a white precipitate 
{pyrophosphate of silver ^ 2AgO, ^PO®), but with either chloride of barium or solution 
of albumen no precipitate. 

Metaphosphoric acid causes a white precipitate {metaphoaphate of silver == AgO, ajPO®) 
with mtrale of silver, and also a white precipitate, with chloride of barium and with a 
solution of albumen. 

PuniTY. — ^The following are the qualities of this preparation, as given in 
the London Pharmacopoeia : — 

“ Chloride of barium or nitrate of silver bein" added, whatever is thrown down is readily 
dissolved by nitric acid. Strij)s of copper and silver arc not acted upon by it, nor is it 
coloured when hydrosulphuric acid is added. Its sp. ^r. is 1*064 ; 42 grs. of [crystallized] 
carbonate of soda are saturated by 100 grs. of tliis acid, and notliing is thrown down.” 

The chloride of barium is to detect sulphuric acid : while the nitrate of 
silver detects hydrochloric acid. Should any free nitric acid be present, a 
jmrtion of the copper and silver would be dissolved, with, on the application 
of heat, the evolution of binoxide of nitrogen ; and the solution would yield 
a dark precipitate with hydrosulphuric acid. Moreover, if the liquid contains 
nitric acid, it will, by the aid of heat, decolorize a solution' of indigo ; and 
when supersaturated with lime, filtered, and evaporated, yield nitrate of lime. 
If phosphorous acid be present, the solution will yield a precipitate of calomel 
on the addition of excess of bicliloride of mercury ; and a black precipitate on 
the addition of protonitrate of mercury. Should the liquid contain arsenious 
acid, a yellow precipitate {orpiment, AsS^) is obtained when sulphuretted 
hydrogen is transmitted through it. If arsenic acid be present, the acid 
liquid yields^ when saturated with sulphuretted hydrogen and preserved in a 
stoppered bdttle for a day or two, a light yellow precipitate [persulphurei of 
arsenic, AsS®) ; but if sulphurous acid be added and heat applied, so as to 
convert the arsenic into arsenious acid, sulphuretted hydrogen produces imme- 
diately a yellow precipitate {orpiment, AsS^). 

The quantity of carbonate of soda wddeh, according to the Pharmacopoeia, 
the acid is capable of saturating, indicates the per centage strength to be 10*5. 
The absence of any precipitate, on the addition of : carbonate of soda, shows 
that no phosphate of lime or any other earthy phosphate is present. 

Composition. — Pure anhydrous phosphoric acid is thus composed : — 



Moms. 

Eq. Wt. 

Per Cmt. 

Eerselius. 

Bulony, 

Pavy. 


1 .. 

^ 82 

... 44*44 ... 

... 48*936 

M4*923 .. 

.... 42-6 

Oiygen 

5 

40 .... 

.. 55-55 ... 

... 56*064 .. 

65-077 .. 

.... 67-4 

Pho&phoricacid.,. 

1 

~x~ 

.... 

.. 100-00 ... 

... 100*000 

100-000 .. 

.... 100-0 
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Mr. Phillips says, that 100 grains of tlic diluted acid of tlie .Pliarraa.co])aiia 
saturate 42 grains of [crystallized] carbonate of soda. Tin's indicates its 
composition to be as follows : — 

W*ngh(, 

Phosphoric Acid 10*5 

Water 89’ 5 


Muted Phosphoric Acid, Ph, L 100 0 

PuYSiOLOOiCAL Epfects. a. On Vetjoidhlcii . — This acid is i)oisonous to 
plants,^ 

f]. On Animals, — Very few experiments have hitherto been made with it on 
animals. Orlila^ found that a strong solution of it acted like sulphuric acid. 
Ihrown irito the veins of a dog, it coagulated the blood, and killed the animal 
within ten minutes. Introduced into tin* stomach, it acted as a powerfully 
(orrosive ])oison. 

y. On Man, — Diluted phosphoric acid produces the usual effects of the 
(lihitcd nn’neral acids, and ^Yhich 1 have before noticed (p. 170). It is milder, 
more assimilable, Jind, therefore, less likedy to disagree with tlic digestive 
organs than sulphuric acid, mth which, in its action, it is usually com- 
pared. These qualities it perhaps derives from its being, as Biirdach^ expresses 
it, less heterogeneous to the human organism, since it has a considerable 
share in the composition of it.^^ The same autliority also observes, that besides 
fulfilling the indications of the mineral acids, ^^it much exalts the excitability 
when the organism is w('ak.^^ 

Various eflects have been ascribed to this acid, whicli require to be further 
investigated ere they are admitted. Thus lleckcr^ says, it exerts a special 
influence over the nervous system, in virtue of which it possesses the power of 
allaying pain and spasm. Leiitin^ considers it to be enaowTxl with the specific 
power of influencing surtaces and the bones, wdiereby it is eiuibled to amelio- 
rate various morbid conditions of these parts. Sundeliii® regards it as a 
stimidant and tonic to the sexual organs.7 Various effects have been ascribed 
to it by Herder.^ 

Phosphorous Acid. — This acid possesses poisonous properties. Wohler and Frerichs” 
state, that phosphorus agrees with arsenic in its effects on living beings, in the circuinstanoe 
that its lower oxide {e. cf. phosphorous acid) is more injurious than the highest (phosphoric 
y-cid). Their experiments do not, however, confirm iliosc made by Weigel and King in 
ih44, in which i1 was observed that, phosphorous acid produced inflammatory swellings of 
the mucous membrane of the stoniacn, while phos])horic acid did not. The importance of 
using phosphoric acid free from phosphorous acid is, howewer, well established. 

Uses. — Phosphoric acid has bc(‘n em])loyed in the same cases in whicli 
sulphuric and other miucral acids have been used, and under the same regu- 
lations. It may he einployixl for a longer period, without disturbing thc^ 
digestive functions, than the other agents of this class. 

! ^'p'PPPrt. quoted by Decandolle, Phtfs. VegH. 

Poxualog. Oeuer. 

ArzmnniiUdphrc, Bel. iii. S. 395, 1809. 

Arz)hdmeiieL Bd. ii. S. 305. 

•; neHmgp zur ansilh, Ileilk. Bd. ii. S. 139. 

^ llrilmfMl. Bd. ii. S. 234 . 

f. .f states, '“^Jiat the workpeople exposed to the pliosphorie ftun(^9 in liicitiw-uialfcli luauu- 

ones do not appear to exporiciico sexual excitement therefrom. 

Journ, Bd. ix. St. 3, S. 148. 

Vhmi 'ical GazpUe, June 15, 1848. 

VOL, I. 
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It has been used in certain cases rather on tlieoretical tlian practical grounds. 
Thus its power of dissolving phosphate of lime has led to its employment in 
those forms of lithiasis attended with phosphatic deposits in the urine (see 
foot-note at p. 173 ), in ossification of the arteries and cardiac valves, and in 
exostosis and other osseous tumors. lieiitin used it as a local agent to 
check caries, from a notion that this disease depends on a deficiency of phos- 
phoric acid in tlie part affected. Woulft* applied it to promote the formation 
of bone. 

There are several other diseases against which this acid has been administered. 
Thus it has been given in blenorrhoca and leucoi‘rh(ea, when the secreted 
fluid was thin arid acrid (Sundelin), — ^in profuse suppuration, to diminish the 
quantity and improve the ijuality of the secreted matter, — Sundelin has found 
it useful in hysterical affections of young and irritable subjects, — in im- 
potency of the male (Berends), — in diabetes, — and in jaundice. Dr. Parish 
jias found it to asvsuagc'- the thirst- so commonly ]n’esent in diabetes, more 
effectually than any other acidiJatcnl drink. 

Administration. — Internally, the dilute phosphoric acid should be given 
in doses of from ten minims to a fiuidrachm, properly dilut(‘d. Mixed with 
eight or ten times its voliune of water, it may be employed as a w^ash in cariiis. 

Antidotes. — (See Sulphuric Acid) 


Order VI. SULPHUR. AND ITS COMPOUNDS WITH 
OXYGEN, HYDROGEN, AND CARBON. 

lO. SULPSftjR.- SULPHUR OR BRIMSTONE. 

Symbol S, Equimleni Weight IG. Equiralent Volume of Sulphur Vapour O'lG or i i 

History. — Sulphur (from sal, and Tri/p, fire) lias been knowm iVom the 
most remote periods of antiquity, it is mentioned by Moses,^ Horner,-'^ and 
other ancient writers. The word Irrimstouc {hrgusto?/, as written by Piers 
Ploughman,) signifies IrennesUmc, or hum -stone. 

Natural History. — It is found in both kingdoms of nature, 
a. In THE iNourTANisEU KiNOBoivi. — Eat ire or virgin sulphur occurs in two forms; 
either imbedded in rocks {copimon native mtphur), or produced by sublimation {volcamr 
sulphur). In Sicily"* it is found in beds in a blue clay formation, which, in the opinion of 
Dr. Daubeny, is more recent than chalk, but is of tlic same with the gypsiun beds in 
the neighbourhood of Paris. Solfatara (called by the aiieituits Forum Vulcani, or the 
Court of Vulcan), a kind of half-extinct volcano, in’ the vicinity of Naples, is celebrated for 
its native sulphur, which is collected in considerable quantities for the purpose of eoin- 
merce.* Sulphur is also found in the mineral kingdom in a state, of combination. Tims 
sulphurous acid gas is evolved by volcanoes. Sid])huric acid is found native both in the 
free and combined states : hydrosulpburic acid gas is evolved from the pure sulphurous 


^ Appendix to the Eighth Edition of the Fharmacologia, Loud. 1836. 

2 Genesis, xix. 24. 

^ Iliad, lib. xvi. ^ 

* Some mineralogists entertain the opinion, that Sicilian sulphur is of organic (animal) origin.*”" 
Sec Athenaum for Dec. 1, 1838 ; also Leonhard, Handbuck der Oryklognosie, S. 599, Heidel. 1826. 
** Sir W. Hamilton’s Caifipi Phlegrai, 1776. 
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or hepatic waters (sec p. 208), and from the soil in some other places : lastly, suipliur is 
foiuKi in combination with metals. 

f : i . In the Organised Kingdom. — Sulphur is found both in animals and plants. Thus 
it is a constituent of albuminous or protein substances (sec aufe^ p. 01), of the allylc oils 
(see antey p. 220), of cystic oxide (see auir.y pp. 208-9), &c. 

PiiEPATiATJON. — Sulpliur is j)rocured in two ways : by the purification of 
native su]])liur, or by the decomposition of the native sulplmrets. The 
sulplmr of British coinnicrce is almost exclusively obtained in the first way. 
It is brought priii(vi[)ally from Sicily. 

tt. PuriJiiuUion of native sulpjiar, — In Sicily, the native sulphur is sub- 
mitted to a rudti process of fusion : it is eolleetcd in heaps, Avhicli are set fire to on 
tln^ surface : tlie lu^at developed by the combustion of oii(‘ portion fuses another.^ 

AtioIIk'i- mode of extracting su]])hLir is by distillation in earthen pots in a 
furnace f/aUcrf/. These arc arrang(^d in two rows in a large oblong furnace, 

fig. 53, (1, 1), tlie to]) of each pot, which 
serves f(ti’ the introduction of the sulphur and 
for the removal of the residuum, being ke])t 
closed during the o])eratiou. Tlic upper and 
lateral part of each jjot communicates with an 
inclined tub(i of about two inches diameter 
and fourteen long. When ilu’: fire is lighted 
ill the furnace, the sulphur fuses and sublimes, 
and passes through this tube into another pot 
(2), placed on the outside of the furnace, and 
])erforai.cd near its bottom to allow tiie melted sul})hur to flow into a pail (3) 
♦•oniaining water, where it congeals, and forms rouph or crude sulphur 

/^. Decomposition of metallic sulphurcts. — In soitio places sulphur is 
])rocured by the decomposition of metallic sulplmrets (of iron and copper) by 
lieat. This is etroctecl in various ways. At Eamelsberg, and some other 
places, ])\Titcs are heated or torrefied in pyramidal heaps {Rosthaufen) covered 
by earth. The sulphur is partly burnt and converted into sulpliurons acid, 
and ])artly volatilized to the summit of the truncated ])yramid, wliere it is con- 
densed in cavities made for the jmrpose, and from which it is removed from 
tune to time in ladles.-^ Another method consists in roasting the pyrites in 
cluunhers or ovens {Rostofen),^ This is the method adopted at the Parys 
nunc in Anglesca. The copjier pyrites are roasted, by which part of thc'. 
sulphur is burned, while the remainder is volatilized and collected in chamb(Ts 
connected with the domes of the furnaces by means of horizontal flues. ^ A 
third method, cm])loyed in Saxony and Bohemia, consists in submitting pyritc'.s 
to lieat in earthen tubes placed in a furnace gallery. The sulphur is con- 
densed in a receiver containing water By this process common iron pyrites 
(PeS2) is deprived of an atom of sulphur, and the residual sulphurcit (FeS), 
called RcJmcfclhrdnde, is used for making green vitriol (L. Gmelin). 

Bkopkrties of Crude Sulphur. — Crude or rough sulphur (sulphur 
crudum) is imported into England chiefly from Sicily. Of 507,808 cwt. 

; Haubeny, Bescriplmi nf Volcatwes, p. 197. 

“ Traits da (Umie, t. ler, p. 121. 

-.A. Schliiter, Grundl. JhiU'rr'tchf von Iliiffr-wn'h'nn, UraiiiiscliwfMjLJ:. 17IIS; and (niaptal’a 

^ Chemistry, vol. i. p. 93, liOiid. 1791, 

^ ^erber, quot«;d by Ti. Gmelin, i. OOO. 

^ Aikin s Did, ip Chew, vol, ii. nrt. Sulphur, p. 3.52. 

Uuinas, Traile Ue Chimie, t. i. p. 132, Pam, 1828. 
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imported in 1834, 485,750 cwt. came from Sicily (McCulloch). It comes 
over in irregular blocks or masses, whose colour is somewhat paler than that 
of refined sulphur. Fine Sicilian sulphur contains not more than 3 per cent, 
of foreign matter, chiefly earthy, but not at all arsenical (Urc). 

Vauquelin^ distilled 200 grains of rough sulphur, and obtained a residuum 
of 0*82, composed of silica, carbonate of lime, iron, bituminous cluu’coal, alumina, 
and magnesia; but the proportion of earthy matters is generally more consider- 
able. Sulphur obtained from pyrites usually contains orpiment (AsS*"*). 

Eefining. — There are three modes of refining sulphur : viz. first, fusion 
and decantation ; secondly, distillation ; thirdly, sublimation. Formerly^ 
sulphur was refined by fusing it in an iron cauldi’on, allowing the eartliy 
impurities to subside, and ladling out Ihc supernatant hquid sulphur. At 
present, sulphur is refined by distillation and sublimation : by distillation, 
massive sul 2 )hur is obtained; by sublimation, /A>//'cy*.s' of sulphur. 


Ekj. 5 1. 



Distillatiou of ^^idphur. 


a. Cast-iron still, f. Comminniiicatiou between the still nnd tlip 

h. Communication between the still and the receiver {g), 

sulphur chamber {d). h. Vent pipe. 

c. Handle by which this communication can be /. Water butt, which supplies cold water by the 
shut otF. pipe y, to cool the distilled sulphur, and 

fi. Vent pipe, one end of whicli opens into the afterwards runs olf at k. 

chamber, the other dips into water. 

For this purpose crude sulphur is put info an iron pot (fig. 54), set in 
brick work, over a proper fire. To this is ada])tcd an iron head {a), removable 
by a crane, and communicating by two tubes or necks {b and y), the one with 
the sulphur chamber {d), the other with the iron receiver [ff), which is 
immersed in water. The communication {/) between the still and the re- 
ceiver being shut ofl*, the sulphur distils into the sulphur chamber {d), on tlie 
walls of w^hich it is deposited in a pulverulent form. When obtained in this 
state, it is called flowers of sulphur. The door into this chamber is placed 
near the ground, and is closed when the process is going on. If the com- 
munication (8) between the still and. the sulphur chamber be shut off by 


Ann, df Chim. xxv. 50. 
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turning the Iniiulle {r), and the comraunicatioTi (/) between the still and the 
receiver (//) opened, the sulphur distils over and condenses into a liquid which, 
wlicn solidified, constitutes the rejlned mljihur of commerce. The elbow- 
pipe, which forms the communication between the still and the receiver, is 
encased in a irujtal jacket, betwee]i which and the tube a current of cold water 
is continually flowing from the butt (/), and, after passing around the receiver 
[(f), esca])es at k. The top of the receiver is })erfo rated by a vent pipe (4), 
and is su})j)lied with a circular aperture, by which the liquid sulphur can be 
ladh^d out, but- whicli is usually kept closed by a moveable lid. 

PitopianTEs. — lleiined vsulphur occurs in two forms in commerce : — 

1st. either in lumps or in sticks. • The former is called lump 

sulphur; the latter, stick, roll, or ca/tc sulphur [sulphur in haculis ; 
sulphur in rotulis ; suljihur rolundum ; sul^diur ciirininif). 

2(lly. Vulinrulent, called suhlimcd sulphur [sulphur suhlimaiunt), or 
fJoirrrs of sulphur [ /lores sulphuris). 

Solid sulphur may be cither crystalline or amorphous. 
As it is capable of crystallizing in forms belonging to two 
systems of crystallization, it is said to be dimorphous. 
Suljdmr in acute rhombic octohedrons (fig 55), belonging 
to the right j)rismatic system (see ante, p. 141), is found 
native, and may be also obtained by crystallizing sulphur 
from its solution in sulphuret of carbon. Sp. gr. !^'()454. 

Sulphur in oblicpie rliombic prisms (fig. 56), belonging 
to the obli(iii(‘. j)rismatic system (sec ante, p. 142), is ob- 
tained by fusing it and allowing it to cool slowly. Sp. gr. 
1*982. 

When sulphur is heated to 340°, it becomes viscid; and, 
by increasing the heat, the viscidity increases, until the 
temperature arrives at between 400° and 500°. If, while 
in this state, it be suddenly cooled, as by throwing it into 
water, it remains quite soft, so that it may be drawn out 
into threads. In this state it is called soft amorphous 
sulphur. Us sp. gr. is from 1*957 to 1*961. If it be 
melted and cooled slowly, it reac({uircs its crystalline pro- 
perty. 

The sulpliur of commerce occurs in three prevailing 
colours ; namely, hunoii yellow verging on green, dark 
yellow, and brown yellow : these shades result, partly at 
least, from the different degrees of heat to which it lias been 
exposed during its fusion or extraction on the large scale, the palest variety 
iiaviiig been tlie least heated (Braude). 

bulphur has a very feeble odour, and scarcely any taste. It is a bad con- 
ductor of electricity ; and, therefore, by friction becomes powerfully electric. 
It is a bad conductor of heat ; and when grasped in the warm hand, crackles, 
and sometimes breaks to pieces. It is fusible, volatilizable, and combustible. 
In atmospheric air, it burns with a pale blue flame, and emits a large quantity 
01 lumes having a peculiar suflbeating odour [sulphuroiiis acid), 

Characteristics, — Sulphur is easily distinguished from other bodies by its 
usibility, its volatility, and its burnings with a blue flame^ and the evolution 
01 sulphurous acid gas, the odour of which can be easily recognised. — ^The 
presence oi sulphur, in some metallic sulphurets, may be recognised by the 


55 . 
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evolution of sulphuretted hydrogen when they are treated with hydrochloric 
acid. In other sulphurets^ the sulphur is detected by the odour of sulphurous 
acid which they evolve when heated on charcoal before the blow pipe. — In 
some organic substances {e, //. fibrine, albumen, caseine, cystic oxide, &c.) 
sulphur may be detected by boiling them in a solution of caustic potash 43 d 
which acetate of lead has been added : sulphuret of lead (known by its dark 
or black appearance) is obtained. — In some cases, the presence of sulphur is 
determined by fusing the suspected substance with caustic potash and nitrate 
of potash, and thereby converting tlie sulphur into sulphuric acid, which may 
be detected by the barytic salts (see Htdphuric Acid), 

PuiiiTY. — Sulphur, when pure, is perfectly volatile ; the presence of fixed 
earthy impurities may, therefore, be detected by volatilizing it. — Pure sulphur 
is soluble in boiling oil of turpentine, wliicli does not act on the usual impu- 
rities of commercial sulphur. — If sulphur contains sulphuret of arsenic, digest 
in caustic ammonia, wliicli has no action on pure sulphur, but dissolves the 
arsenical sulphuret; and on supersaturating the solution with hydrochloric^ 
acid, a yellow precipitate of arsenical sulphuret is obtained. 

Physiological Effects, a. On Ver/etables . — Sulphur does not appear 
io be injurious to vegetables, for seeds \tegetate and produce thriving plants 
when sown in sulphur. 

On Animals , — At the veterinary school of Lyons it was found that a 
pound of sulphur killed horfis by ])roducing violent inflammation, recognisable 
during life by the sym])toms, and after death by the morbid appearances.^ 
y. On Man. — The general action of sulphur on the system has been already 
noticed (sec ante, pp. 93 and 183). On account of its being almost insoluble 
in the animal juices, its topical action is scarcely more than that of a mecha- 
nical irritant. As I have before observed (see ante, p. 183), sulphur is 
probably rendered soluble, and therefore absorbabl^. by the soda of the bile. 

In small and repeated doses, sulphur acts as % gentle stimulant to the 
secreting organs, especially to the skin and the mucous membranes, particu- 
larly the bronchial membrane. It promotes the capillary circulation of these 
parts,* and increases their secretions. Sundelin^ says it operates specifically 
on the mucous membrane of the rectum, and thereby promotes critical 
hemorrhoidal secretions. That it becomes absorbed is shewn by the odour 
of hydrosulphuric acid which it communicates to the sweat, urine, and milk, 
and by silver articles becoming blackened in the pockets of patients who are 
under the influence of it. By the German jfliysicians it is considered a 
resolvent. ""Erom mercurial and antimonial medicines,'' says Sundelin, 
sulphur is distinguished by its great diftusibility, in virtue of which it 
approximates to tlie exciting tonic agents ; and also by its not possessing the 
liquefacient properties of these agents." , ^ 

In larger d^es, as from one to three or f6ur%Tac}i|||^ s|{||^hu1* acts as a 
mild purgative, without excitiu|fthc pulse or ociksioniiig griping. As the 
stools are usually solid. Dr. Parish concludes that the action of sulphur on the 
bowels is confined to the muscular coat. In very large doses, Ilartwig has 
seen it cause gastro-enteritis (Oesterlen). 

Uses. — Sulphur is employed both internally and externally. 


1 Ohi'isiison’s Treatise; \m Toisons. 

2 Hdlmittell. Bd. i. S. 196. 

;■* Tharmncoloffia, vol. i. art. (Jatfiartics. 
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a. Internally, — It is given for various purposes. In affectiom of the 
rectum, as stricture, hemorrhoids, and prolapsus, it is a valuable agent as a 
mild purgative : I have frequently employed it in these cases as a substitute 
for castor oil. In order to promote its purgative effect, it is sometimes 
necessary to conjoin magnesia or the bitartrate of potash. In chronic 
cutaneous diseases, more es])ecially prurigo, impetigo, and scabies, the 
internal use of sulphur is sometimes attended with great benefit. In pul- 
monary affections, as chronic catarrhs and asthma, it is sometimes useful. 
In rheumatic and youty affections also. After an attack of acute rheuma- 
tism, when the joints are left in a swollen and painful state, I have seen 
sulphur prove highly useful. It is popularly taken with ardent spirit (gin) 
in this complaint. It has been employed as an anthelmintic, Vogt employs 
it as a resolvent in inflammation ; as in croup, bronchitis, peripneumonia, 
and abdominal inflammation. In some constitutional diseases, as scrofula 
and secondary syphilis, it lias been used as an alterative, Tortual has pro- 
posed sulphur as a preservative against measles ; but, as might be expected, 
ox])erience shews sulphur possesses no prophylactic power of this kind, and 
that the only preservative is isolation. 

/3. Externally, — Sulphur is a most valuable remedy in various skin 
diseases, more especially scabies. It is supposed by some that its curative 
power in this disease depends on its poisonous influence over the so-called 
itch-insect [Sarcoptes Ilominis of Easpail, tie Acarus Scabiei of other 
writers) : a little parasite belonging to the class Arachnida (spiders) of arti- 
culated animals, and therefore improperly termed an insect,^ 


Fig. 57. 



'^rcoples llomiitls — (Raspail.) 

But some doubts have been entertained whether this animal be the cause, 
eflect, or mere accompaniment of itch. Rayer^ observes, that it is indubitable 
that the number of these insects bears no proportion to that of the vesicles. 

It is, furth^r,^^ he adds, rare to discover these insects on the abdomen 
and on groins, where the eruption of scabies is nevertlleless very commoiyind 

' Easpail, Memoire ,sur Plmecte de la GcUe^ Paris* 1834. 

^ Tt eatise on Diseases of the Shu, by Dr. Willis, p. 344. 
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very apparent ; moreover, scabies is known to continue when no more acari 
are to be discovered/^ Sulphur is also a most valuable application in various 
other skin diseases, as porrigo, impetigo, &c. 

Administration. — See Sulphur suhUmatum and Sulphur proRcipitaium, 

1. SrLFHDR SCBLIMATM; Sublimed Sulphur; Flores Sulphuris ox 
Flowers of Sulphur , — This substance is obtained by sublimation in the way 
already explained (see p. 340). . 

The Edinburgh College orders it to be thus prepared : — 

“ Sublime sulphur in a proper vessel ; wash the powder thus obtained with boiling 
water in successive portions tih the water ceases to have an acid taste ; then dry the 
sulphur with a gentle licat.” 

As usually prepared, sublimed sulphur is apt to be contaminated with a little 
adhering acid (formed by the oxidation of sulphur), which, in both the Edin- 
burgh and Dublin Pharmacopoeias, is ordered to be removed by washing. When 
thus purified, it is called washed sulphur {sulphur lotum vel depuratuni ) . 

The sulphur lotum of the Dublin Pliarrnacopceia is prepared by pouring hot water on 
sublimed sul}>hur, and repeating the washing so long as the effused water appears to be 
contaminated with acid. This is discoverable by means of litmus. The sulphur is then 
to be dried on bibulous paper. 

The purity of sublimed sulphur is thus directed to be ascertained by the 
London College : — ^ 

At a temperature of 000° stmlimed sulphur totally evaporates. When washed with 
water, it docs not s^ter the colour of litmus. 

The litmus detects the presence of any free acid (as sulphurous or sulphuric acid). 

Sublimed sulphur is a powder of a beautiful greenish yellow colour. It is 
slightly gritty between the teeth. When examined by the microscope, it is found 

to consist of smooth almost opaque nodu- 
PiG. 58. lar masses, composed of globules^ united 

together while in the liquid state (see fig. 
58.) When crushed, they break into irregu- 
lar fragments. No crystals or traces of crys- 
talline texture are perceptible.^ 

If the vapour of boiling sulphur be received on a 
glass plate, it condenses in very small transparent 
viscid globules. If these be kept undisturbed they 
become opaque, but retain their rounded form. 
Tliis condition, as well as absence of light, exists in 
the chamber in which sublimed sulphur is de- 
posited, and, tlierefore, accounts for the rounded 
forms and smoothness of the nodules of sublimed 
Microscopic appearance of siiblimed suh sulphur of commerce. If, however, the glass plate 
phur, (The micrometer squares are be shaken and exposed to light, the globules be- 
equal to those seen in figs. 59 and 60.) come converted into crystalline masses, whose 
^ surface is uneven from the projecting crystals. 

Internally, sublimed sulphur is usually given with syrup or treacle, in the 
form of an electuary, or suspended in milk. The dose of it, as a puiga/fcive, 

^ Six glqWes, including some of the largest and smallest, were carefully measured for me by my 
friend Mr. Jackson. Their ^iameters (in parts of an inch) were as folbws : — 

0*0012 « ^ 0-00031 « ^ 

0-0008 , 0 00028 
0*0007* « rAff 0-00022 « 

^ Fritzflche, Pharm, fm' 1838, p. 262 j also Schweitzer, Fharm. Journ,vo\, 'n, 

pp. 524-5, 1848. 
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is from one to three or four drachms. As an alterative or sudorific, the dose 
is about htilf a drachm. 


2. SIIIPIIBR PRiECIPiTATUM ; Precipitated Sulphur; Lac SulphiiriH 
or Milh of Sulphur, — This preparation was known to Geber.^ It is pre- 
pare(] by boiling together sublimed sulphur, one part; slacked lime, two 
parts; and water, eight parts. To the filtered solution is to be added a 
siiffici(?nt (quantity of hydrocliloric acid to precipitate the whole of the sulphur, 
whicli is collected and dried in a stove. 

According to L. Gmelin, when sulphur, excess of lime, and water are 
boiled together, hyposulphite of lime is formed in solution along with a com- 
T)ound either of pentasulphuret of calcium and lime or of pentasulphuret of 
hydrogen and lime: 13Ca04- 12S=2(5CaO,CaS5) + Ca0,S202; orl3CaO + 

1 -f 2 HO= 2 ( 6 CaO, HSS) + CaO, 8292 . 

When hydrochloric acid is added to this solution, water, chloride of calcium, 
and sulphur, are formed: 2 (5CaO, CaS5)+CaO, S202 + 13HCl=13H0-f 
l; 3 (:aGl-fl 2 S; or 2 ( 6 CaO, IlS^) +Ca(), S202 + 13HCl=13H0 + lSCaCl-f 
128 + 2HO. 

Precipitated snlplnir occurs in tlic form of a fine, soft, dull yellowish 
powder, wilh a greyish tint. It differs from sublimed sulphur in its fineness 
and soilness, in its ])nler yellow colour, in its greyish tint, and its not being 
gritty between tlie teeih. m*. 

When submitted to microscopic examination, it is found to consist of very 
minute g]obu](^s 2 or granules considerably smaller than the globules of sublimed 
sulphur {sec fig. 59). No crystals or crystalline structure are perceptible. 

Ikj. 59. Fig. GO. 



Mtcroscojiic appearance of pure precipi- 
tated sulphur. (Tlie micrometer squares 
are equal to those seen iS figs. 58 and 
60.) 



Microscopic appearance of commerdat 
(i. e. impure) precipitated s'ldphur^ 
shewing the crystals of sulphate of lime 
{selenite). 


As found in commerce, precipitated sulphur usually contains water ; and 
hence it lias been called hydrate of sulphur. But both Bucholz and Bischofif 
have shewn, that when well dried it contains hardly a trace of water ; and,, 
therefore, that which, under ordinary circumstances, is contained in it, must* 
be regarded as hygroscopic, so that the term hydrate is not applicable to it. 

Invention of Verity^ chap, vi, * 

Six of these globules were carefully measured for me by Mr. Jacksftn ; their diameters (in parts- 
of an inch) were as follows 


0-00042 « 
0*0004 
0’00035 ~ 




0*00016 

0-00007 « TTttny 
0*00006 =» 
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Berzelius says, that wlicii melted it gives out a little sulpliuretted hydrogen ; 
and on cooling, resumes the yellow colour it had before it was boiled with the 
alkali. H. Rose^ ascribes the paleness of precipitated sulphur to the presence 
of sulphuretted hydrogen, or probably of persulphuret (pentasulphuret) of 
hycMUgen, H8®. 

The precipitated sulphur of commerce is most extensively adulterated witli 
sulphate of lime. In its preparation, sulphuric acid has been substituted for 
hydrochloric acid, by which the product contains nearly two-thirds of its 
weight of crystallized sulphate of lime. Mr. Schweitzer^ analysed a sample, 
and found its composition to be as follows : — ♦ 


Sulphate of lime 50* 

Water of crystallization of ditto 1 3*1 

Sulphur 


Lac sulphuris of the sliojw 100 0 

This adulterated variety is paler than the pure preparation ; and by reflected 
artificial light it has a glistening or satiny appearance, owing to tlie presence 
of the crystals of sulphate of lime. Wlien submittt*d to microscopic examina^ 
tion it is found to consist of the granules or small globules of precipitated sulphm* 
before mentioned, largely intermixed with crystals (see fig. 60). The adulte- 
i*ation is readily detected by subjecting the suspected preparation to heat a 
crucible or on a fire shovel, .when the sulplmr and water of crystallization are 
volatilized, leaving behind the anhydrous suljihate of lime. Or the sulphur 
may be dissolved out by oil of tuipeiitine or liquor jiotassm. 

The eflects, uses, and doses of this preparation, are the same as those of 
sublimed sulphur. 

3: CmiENTlIM SCLPHDUIS, L. E. B. Hulphur or Britmtone Ointment. 
(Sublimed Sulphur, Biij. pj., Ib.j., 7^.]; Hog's lard, Ibss. piv., A/. ; 
Ibiv., /).] Mix them thoroughly together. — (The London College adds of Oil 
of Bergamot, n\xx.) Extensively employed in scabies, porrigo, and other skin 
diseases. In scabies, it is to be ajqilied every night until the disease is cured. 

4. BNGCENTM SIILPHIIRIS COMPOSITUM, L. Compound Sulphur 
Ointment, — (Sulphur, Ibss. ; White Hellebore, powdered, Bij. ; Nitrate of 
Potash, 5j. ; Soft Soap,^ Ibss. ; Lard, Ibjss. ; Oil of Bergamot, ntxxx. Mix.) 
This is employed in the same cases as the preceding preparation, than which 
it is considered more efficacious, but at the same time more irritating. 

5. OLEUM SULPHUMTUM ; Sulphurated Oil ; Bahamum Sulphurisy or 
Balsam of Sulphur. In the London Pharmacopqfia for 1824, this com- 
pound was ordered to be prepared by dissolving 1 part of Sublimed Sulphur 
in 8 parts of Olive Oil. The compound thus proqured cannot be regarded as a 
mere solution of sulphur in oil, since the odour of hydrosulphuric acid, which 
it possesses, proves that the oil has undergone partid decomposition : in fact, 
the heat to which the oil is raised in order to boil it, causes a chemical change.'^ 

It is a dark reddish-brown viscid substance, having an extremely unpleasant 
odour. Its local action is that of an acrid : its remote operation that of a 

* Poggendorff*8 Annalen,i\si\. \ also IB harm. Ceydral-BlattfUr 1839, I5-441. 

® British Annals of MemcinSi vol. i. p. 618. 

® For some remarks on the soft soap of the London Pharmaeopojia, 1836, used in the above pre- 
paration, see the article Sa^o. ^ 

* A mixture of equal parts of tallow and sulphur heated in a glass flask yields pure sulphuretted 
hydrogen (Reinsch, quoted by L. Omoliu). 
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stimulant, causing thirst and febrile heat. It has been supposed to possess 
expectorant and diaphoretic properties. It is applied to foul ulcers, and is 
employed internally in chronic pulmonary aflections. The dose of it is from 
to 50 drops ; but its unpleasant taste and snlell almost preclude its use. 

6. SULPHUR VIVUM;^ Horse Brimstone or Sulphur CahdiMmm ; 
Sulphur Griseuni ; Black Sulphur or Stllphur nigrum , — This is a grey 
])owder compose<i of sulphur and various impurities. It is the dregs remaining 
in the subliming pot after the purification of sulphur. When examined by the 
microscope it is found to differ both from sublimed sulphur and precipitated 
sul})hur, and to consist of irregular broken particles. It has obviously been 
prepared by grinding. It is popularly supposed to be stronger than sublimed 
sulphur, and is in common use in various complaints as a substitute for the 
latter ; but its em])loyment is dangerous on Jiccount of the occasional presence 
of arsenic. 

11. ACIDUM SUIiPHURICUM.-SULiPHURIC ACID. 


Fortmila SO^. Kquivahul Weight 40. Eipti valent Folmne of Vapour 1 or 

History. — This acid appears to have been known to Geber as early as the 
seventh century In the state in which we usually meet witli it in English 
commerce, it is usually denominated oil of vitriol. It was formerly called 
ritriolio acid {acidum vitrioUcum), 

Natural History. — It is found in both kingdoms of nature. 

u. In TiiJi Inorganiskt) Kingdom. — ^I t is fouiad in the waters of some volcanic regions, 

and is evidently produced by the condrotton 
of sulphur. The Rio Vinagre (Vinegar 
llivcr), which descends from the volcano of 
Purace in Colombia to Popaymi, has received 
its iiiime from its acid properties, which it 
derives from being impregnated with sulphu- 
ric and hydrochloric aeids.^ Issuing from 
the crater of Mont Ida, in Java, is a river 
which also contains this acid. 

Dr. Thomas Thomson^ states, that in 
Persia tlierc is an earth so strongly impreg- 
nated with Ky that it is used by the natives 
as an acidulous scasoner of food. 

This author al^p says,® that there are no 
less than twenty-seven sulphates (consistmg 
of combinations of sulphuric acia witli one 
or more bases) in the mineral kingdom. The 
most abundant of these is the sulphate of 
lime. The sour springs of Byron, Genesse 
county, ten miles south of the Erie canal, 
contain pure sulphuric acid.® 

0. In the Organized Kingdom. — The 
sulphates of lime, potash, and soda, havfe 


Fig. G1. 



Cascade of Vinagre in Colombia. 


it 


* The sulphur vivum or quick sulphur of Pliny (xxxv. 50) was dug out of the earth, 
was transparent and. greenish. 

" rhomson’s ^st. of hiorg. Ckem. vol. ii. p. 29. 

' A. de Humboldt, Vues des Cordillhres, p. 220. 

Mineralogy^ vol. i. n. 75. 

;; Op, cit. p. 77. 

Eaton, Quarterly Journal of Science^ 1829, p. 200. 


Pliny says 
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been found in plants.^ The sulphates of potash and soda are mentioned by Berzelius® as 
constituents of human urine. 

Manufacturk op Oil of Vitriol. — ^T his subject I shall consider under 
three heads : — 1st, the substances employed; 2dly, the apparatus, or plant 
used j aud 3rdly, the process. 

1st. Bubstances employed , — These are eight in number, viz. : — 

1st. Sulphur, S ; or 2dly, Iron pyrites, BeS®. 

3d. Nitrate of potash, KO, NO®; or itldy. Nitrate of soda, NaO, NO*. 

5th. Sulphuric acid of sp. gr. 1*750 : HO, SO^ plus water. 

6th. Atmospheric air, consisting of about N'*^ and 0. 

7th. Steam. 

8th. Water. 

The sulphur employed is that imported from Sicily. To check its com- 
bustion, it is sometimes mixed with earthy matter, and made into truncated 
pyramidal masses, which arc burnt in tlie usual way. Tor cheapness, 
pyrites is frequently substituted; but as it is frequently intermixed with 
arsenical pyrites, the oil of vitriol obtained by it is apt to be contaminated 
with arsenious acid. The pyrites used for the purpose is procured from 
the Isle of Sheppey, and various jiarts of llic south and south-eastern coast of 
England, from Wicklow in Ireland, from tlie Cornish mines, and evem from 
St. Lucia. The first, on account of its almost entire freedom from arsenic, is * 
the best. The Cornish pyrites is highly arsenical. 

The alkahne nitrate is employed to yield nitric acid. The manufacturers 
preference of the one nitrate for the other is founded on motives of economy. 
Eor every ewt, of sulphur burnt about lOlbs. of nitrii will be sufficient. 

2. Apparatm or plant. This consists of six parts, viz. : — 

1. The sulphur- or pyrites-burner. 

2. The nitrate pot. 

3. One or more leaden chambers or houses. 

4. Leaden concentration pans. 

5. Glass or platinum retort.. 

The sulphur-burner (fig. 62, b ; and fig. 63, a) is a kind of furnace, for 
the grate of which a stone hearth or iron plate, called the sole, is substituted, 
on which the sulphur is burnt. The construction of the pyrites-burner is 
somewhat different, and varies for diflerent kinds of pyrites. It requires to 
have a fire-grate for the more abundant supply of aip. The flue (fig. 63, f) 
of the sulphur or pyrites opens into the leaden chamber. 

The nitrate-pot or nan is of cast iron. In it the nitrate is decomposed by 
the sulphuric acid. B is placed in the burner ’when required. 

The leaden chamber has the form of a parallelopiped. Its size varies 
according to the work it is required to do. To produce ten tons of oil of 
vitriol weekly, the chamber should have a capacity of 35,000 cubic feet; or a 
length of 187 feet, a breadth of 12-i feet, and a height of 15 feet.^ The 
bottom of it is covered to the extent of three or four inches with water acidu- 
lated with suljphuric acid. Sometimes there is a leaden antechamber to 
receive and mix the gases before their entrance into the larger chamber. 
Sometimes the leaden chamber is divided into two or three compartments by 
leaden curtains placed across it, as shewn in the following cut taken from 
Professor Graham^s Etemenfft of Chemiatry, vol. i. p. 324. 

^ Decandolle, Phys. Veget. ]t. 390. 

® Traiie de Chiw. t. 7me, p. 393. 

^ Pharmaceutical Times, Jan. 2, 1847. 
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Oil of Vitriol Chamber. 

a. Sieam boiler. g. Leaden conduit or vent-tube for the dia- 

h. Section of furnace or burner. charge of uiicondcnsible gases. It should 

d and/. Leaden curtains suspended from roof of communicate with a tall chimney to carry 

the chamber to within six inches of the floor. ofl' these gases, and to occasion a slight 

e. Tj(Mdcn (uirtains rising from the floor to within draught through the chamber, 

six imihes of the roof. 


These curtains serve to detain the vapours, and cause them to advance 
in a gradual manner through the chamber, so that the sulphuric acid is de- 
posited as completely as possible before the vapours reach the discharge tube.^^ 
Sometimes small chambers (see fig. 63, 6*, ^/), also containing water, or long 
tunnels, are appended to the larger chamber, from which they receive the 
escaping gases before they are allowed to pass out into the air. These cham- 
bers are intended to prevent loss in the process. 

In one manufactory wliich I inspected, the chambers communicated with 
ca(*h other through a double-necked stone* bottle, at the bottom of which was 
water. 


Fig. 03. 



Oil of Vitriol Manufactory. 


bulphur-burner or furnace, 
lirst leaden chamber. — In the manufactory 
Irom which the above sketch was *made, 
this chamber was 70 feet long, 20 feet 
wide, and 20 feet high ; but the size varies 
^ different establishments. 

d. Third^ ] smaller leaden chambers. 

Steam boiler. * « 

/. Hue-pipe or chimney of the furnace, 
y- Steam pipe. 


h. The flue or pipe conveying the residual gas 
from the first to the second leaden chamber. 
\ Pipe conveying the gas not absorbed in the 
first and second chambers into the third, 
h. The flue or waste pipe. 

/. Man-hole, by which the workmen enter the 
chamber whdh the process is not going 
on. 

m. Pipe for withdra>|iiiig a small portion of sul- 
phuric acid from the chamber, in order to 
ascertain its sp, gr. by the hydrometer. 
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The flue- or waste-pipe of the leaden chamber serves to carry oft the resi- 
dual nitrogen of the air; but a portion of the binoxide as well as sulphurous 
acid also escape by it. 

The concentration pans are rectangular leaden pans set in brickwork over 
a fire ; plates of iron or tiles, and sometimes a bed of sand, being interposed 
between the fire and the pan. 

The glass or platinum retort is also for the purpose of concentration. 
Platinmn retorts, notwithstanding their ^’eat cost, are now usually adopted. 
Theii' price of course dejiends on their size. Mr. Parkes ^ had one which 
held thirty gallons, and cost about £8G0 ; but sometimes they are made so 
large, that they are worth £1000 each. The platinum is protected from i\m 
direct action of the fire by being set in an iron pot. 

3. T/ie process. The process of the manufacture of oil of vitriol consists 
of four parts or stages — 

1. Tlie oxidation of sulphur and its conversion into sulj^hurous acid. 

2. Tli() oxidation of the sidphurous acid and its conversion into sulphuric acid. 

3. The concentration of the dilute sulphuric acid in leaden pans. 

4. The final concentration in platinum retorts. 

By combustion in the burner, the sulphur combines with atmospheric 
oxygen, and is converted into sulphurous acid gas: S + 02=802. This 
passes by the flue-pipe into the leaden chamber. The entrance of air into 
the burner is regulated by a sliding door. 

The nitrate is placed in the nitrate-pot, and mixed with the proper ejuantity 
of sulphuric acid sp. gr. 1’750. The pot is then placed on the sole of the 
bunier, so that the flames of the homing sulphur play beneath it. By the 
mutual action of the acid and the nitrate, an alkaline sulphate is obtained, 
and nitric acid vapour evolved. This is conveyed by the flue-pipe into the 
leaden chamber. Assuming nitrate of soda to be employed, the following 
equation represents the changes which occur in the nitrate pot : NaO, NO® + 
2 (HO, S03) =Na0,2S03 + 2HO,NO®. Part of the nitric acid vapour passes 
into the leaden chamber in the form of nitrous acid and oxygen. 

Steam is conveyed into the leaden chamber from a boiler. It serves at 
least two purposes : firstly, it causes the intermixture of the sulphurous acid 
gas and nitric acid vapour ; and secondly, it enables these two agents to re- 
act on each other. 

By the mutual reaction of sulphurous and nitric acid gases, aided by steam, 
sulphuric acid and nitrous acid are produced. SO 2 + NO® = SO® + NO'^. 

Products. 

1 eq. Nitrous Acid .. 46 
1 eq. Sulphuric Acid . 40 
86 86 

The condensed steam carrying with it the newly formed sulphuric acid, 
falls into the acidulated water at the bottom of the leaden chamber. 

According to Peligot,2 the nitrous acid produced by the above reaction is 
converted by water into nitric and Tiyponitrous acids. 2NO^ + HO=HO, 
NO® + NO®. The hyponitrous acid under the influence of more water 
becomes converted intd nitric acid and binoxide of nitrogen. 3NO®+HO= 
HO, NO® + 2 NO 2 . The binoxide of nitrogen in contact with air absorbs 

Jl- 

* O/tern. JUssays^ vol. i. p. 535. 

^ Avn. Chim. et Phys. 3me ser. xii. 1844. 


Materials. 

1 Nitric Acid .... 54 Z7" 1 - 

I eq. Sulphurous Acid 32 
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oxygen and is converted into nitrous acid. 02=:N0^ ; and this, by the 

aid of water, is converted into hyponitrous and nitric acids as before. — ^Thus, 
according to Peligot, the sulphurous acid acts incessantly and exclusively 
on the nitric acid. 

If there be an insufficient supply of steam, a crystalline substance,' the bisulphate of 
ilie binoxide of nitrogen, is formed, NO^, 2SCy*. When this comes in contact with water 
it is decomposed, hydrated sulphuric acid is fonned, and binoxide of nitrogen gas escapes, 
causing eficrvescence : NO^, 2SO*^ + 2110 = NO^ + 2(H0,S0»). 

This crystalline substance may readily be formed by conveying sulphurous acid gas into 
a tall jar, at the bottom of which a small quantity of colourless but concentrated nitric 
acid is contained. Brown vapours of nitrous acid are evolved, sulphuric acid is formed, 
and the jar becomes lined with the crystalline matter, wliich dissolves with effervescence 
in water. 

Attcray>ts have been made to manufacture oil of vitriol without the employment of nitric 
acid. Mr. Pfiregrine Phillips has proposed to convert sulphurous acid into sulphuric acid 
at lh(‘. expense of the oxygen of the air, by mixing sulphurous acid with, an excess of air 
hy a. blowing a])paratus, and carrying it through a tube filled wdth platinum sponge, or 
balls of line platinum wire {Graham). More reecntly, Schneider- has proposed to substi- 
tute piiimce for spongy platinum ; and he states that, by means of it, oil of vitriol of sp. 
gr. 1 845 can be made without the use cither of leaden chambers or platinum retorts. 

When the liquid in the leaden chamber lias acquired a sp. gr. of about 1-5 
(1 -C or 1*7, according to Mr. Parmcr^s statement to me), it is conveyed by leaden 
pipes into rectangular leaden boilers, wdierc it is evaporated and concentrated 
until its sp. gr. is 1*70 (1*75, Farmer) ; but in some manufactories this part 
of the process is omitte^ 

The final concentration is effected in the platinum retort. Here the acid 
is deprived of a further portion of its w^ater, and acquires a sp. gr. of 1*845 \ 
it is drawn off by means of a platinum sypHbn into carboys. In this part of 
the process the acid is deprived of some sulphurous acid as well as water. 

Old method , — The old method of manufacturing oil of vitriol, and, indeed, 
one still followed in some places, consists in burning a mixture of eight parts 
of sulphur and one part of nitrate of potash (or nitrate of soda) on iron or 
leaden plates, cither within the leaden chamber or in a furnace on the outside 
of it.-^ Fig. 64 is the ground plan of a ipanufactory of this kind. 

In this process, an eijuivalent of sulphur combines with two equivalents 
oi atmospheric oxygen to, form one equivalent of sulphurous acid. Another 
etiuivalent of sulphur abstracts three equivalents of oxygen from one equi- 
valent of nitric acid of the nitrate, and thereby becomes sulphuric acid, which, 
witli the potash of the nitre, forms an equivalent of sulphate of potasli. 
One equivalent of binoxide of nitrogen is evolved by the decomposed nitric 
acid, and this, combining with two eijuivalcnts of atmospheric oxygen, becomes 
nitrous acid, wdiich, aided by the presence of wmter, is converted into nitric 

' Much difference of opinion has existed with respect to the nature of the crystalline matter which 
IS occasionaUy formed in the leaden chamber of the sulphuric acid manufacturer. Davy {Elements 
Chemical Philosophij^ p. 276, 1812) regarded it as a compound of water^ nitrous acid, and suU 
Vhuwusacid, Dr. W. Henry {Annals of Philosophy, new scr. xi. p. 368), and afterwards Gaultier 
ile Claubry {Ann. de Chim. et Phys. t. xlv. p. 284) submitted it to analysis. The lajter found its 
1 anhydrous sulphuric add 65*59, hyyonitrous add 23*96, and water 10*10. In 

Rose {Pkarm. CentraUBlatt f ur 18.39, S. 664) described a solid compound of 
hydrous sulphuric add and hinouride of nitrogens 2SO® + NO^. Adj>li)bc Rose {ibid, fur 1840, 
• 481 ; de Pharm. t. xxvii, p. 138) has shown, that the crystals which form in the 

eadea chamber consist of sulphuric acid, binoxide of nitrogen, and water, M. Provostaye {Joum, 
^ P* examined thii^crystalline matter. • 

3 Pharmaceutical Journal, vol. vii. p. 547, 1848. 

Parkes’s Chemical Essays, vol. i. 465. 
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and hyponitrous acids, as beforc cxi)kined. The nitric acid oxidizes tlie .sul- 
pburous acid, and convcrls it into sulphuric acid. 

Fig. 64. I’m- 65. 
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Platt of an oil of vilriol mannf avion/. 
A, Rectangular leaden boiler. 


i-s - ' ^ - -T \ j... J ix!: 


u. Leaden chambers. 

K, Retort house, 
r, Lcadf'n inimp for acid. 
tl. Water pump. 


Fttmaev rjallvnj for Ihv dtsh 11a lion 
of Jn min f/ snl pit uric avid, 
a. The fire-place. 

h Ij, Chinnber on each side of ihe fire- 
place lor depriving the copperas {c c) 
of its water. 

Manufacture of fuming, Saxony, or Nordhaeusen SuLniuHiu Acid.— 
At Goslar, Is^ordhiiusciL Rud oilier parts of Saxoiiy, sulpliyric acid is made 
thus : — Commou sulphate of iron [cojrperas or fpren ntrio!) is deprivctl of 
itsMTiter of crystallization by heat, aud then distilled in earthenware, tubular, 
or pear-shaped retorts contained in a gallery furnace (fig. 05). Some oil of 
vitriol is put into the eartluaiware receivers, to condense tlie dry sulphuric 
acid which comes over. Sestpiioxide of iron [colvothar vcl capnt worf uum 
vitrioU) is left in the retort.. * . . . , „ . 

Production of Anhydrous Sulphuric AciD.—By distilling the fuming 
or Nordhausen sulphuric acid from a glass retort into a dry and cold receiver, 
the vapour of the anhydrous acid passes over and concretes in the receiver. 
H0,2S03=S03-pH(),S03. 

Properties, ci. of Anhydrous sulphuric Acid. SO^. — It is a white crys- 
talline solid, having very much the appearance of asbestos. Exposed to tlie 
air it attracts water, and flics oil in the form of dense white fumes. Iti melts 
at 66^ F., and boils at from 104^ to 122^ F. (1 25^ to 1 32^*8, Fischer). The 
sp. gr. of the liquid acid at 78^ F. is 1*97. The sp*. gr. of its vapour is, ac- 
cording to Mitscherlich, 8*0, but this is probably too high. It does not 
redden litmus unless moisture be present. 

Its composition is as follows : — 

Atoms. Eq.Wt. PerCt. Berzelius. 

16 
24 


40 

60 


40*14 

59*86 


40 ....100 ....100*00 


Sulphurous acid gas 1 

Oxygen gas 0*5 . . 

Sulphuric acid vapour . . 


Bp. Cr. 
.. 2*2112 
.. 0*5528 

.. 2*7640 


Sulphur 1 — 

Oxygen 3 — 

Anhydrous sulphuric acid. . 

j8. Of Nordhaeusen or Fnming Sulphuric Acid. HO, 2SO*^. — This is usnalb 
a dark brown (from some organic matter) oily liquid, which gives out copious 
white fumes in the air. Its sp. gr. is about 1 *9. It is imported in stone bottlei^^ 
having a stoneware screw for a stopper. When subjected to hent, it- gives 
out the vapour of anhydrous sulphuric acid : the residue in tlie retort resem- 
bles oil of vitriol. T{ie composition of fuming sulphuric acid is as follows 

Atoms. Eq. Wt Per Ct. Atoms. Eq. 

Anhydrous sulphuric acid., 2 .... 80 .... 89*^ I Anhydrous sulphuric acid. .. . l ... -*0 

•^yuter * 1 9 10*li j ( Protohydrate sulphuric acid . 1 . 


Fuming sulphuric acid. 


1 .... 89 .... 99*99 
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L. Gmelin says that it is to be regarded as a compound of one atom of 
water with several atoms of dry sulphuric acid ; or of common oil of vitriol 
with dry acid. 

It is often contaminated with sulphurous aeid, selenium, earths, oxide of 
iron, and organic matter. Wlien obtained by putting oil of vitriol into the 
receiver, as mbove mentioned, it is of course contaminated with all the impu- 
rities contained in the latter. 

y. on vitiioi, or SuKUsii Sniphuric Acid. — This is a colourless, trans- 
parenf j iimdorous, highly acrid, and corrosive liquid. It possesses the 
usual properties of a powerful mineral acid in a very eminent degree, ’ 
such as reddening the vegetable blues, satOrating bases, and displacing other 
acids. Its affinity for water is most intense ; and by virtue of this, it absorbs 
aqueous vapour from the atmosphere, and chars animal and vegetable sub- 
stances, When mixed with water there is a mutual condensation, with the 
evolution of heat. Various substances when heated in sulphuric acid decom- 
pose it ; they abstract oxygen and evolve sulphurous acid. This is the case 
with charcoal, organic substances, phosphorus, sulphur, and several of the 
metals, as copper, tin, and mercury. 

Exclusive of the fuming or Nordliausen sulphuric acid, there are, according 
to Graham, three hydrates of sulphuric acid, containing respective^ one, two, 
and three atoms of water to/one of dry acid. 

1. Monohydrate of sulphuric acid; oil of vitriol ^ sp. gr. 1*845; 
Acidum sulphuricuni, L. E. D. HO, SO^. Dense and colourless, and of 
an oily consistence. Boils at 620^, and freezes at — 29°r, yielding often 
regular six-sided prisms of a tabular form. 

Atoms. Hq. Wi. Fer Cent. 

Real sulphuric ocid 1 40 81’6 

Water 1 9 18*4 

Moiiohydrate of sulphuric acid 1 49 100*0 

The British Colleges fix the sp. gr. of tlie officinal pure sulphuric acid at 
1*845. 

2. B inhydrate of sulphuric acid ; congelahle vitriolic acid ; acid of 
sp.gr. 1*78 (Graham) ; sometimes called Eisol {ice oil), 2HO, SO^. Mr. 
Graham regards one of the atoms of water as basic, that is, combined as a base 
with the acid, the other as combined with this sulphate of water. He, 
therefore, arranges the symbols as follow : HO, SO^ + HO. 

In cold weather, acid of this density readily freezes, and produces large, 
regular, hard crystals, whose form resembles that of carbonate of soda and 
selenite. Their freezing and melting point is about 45® E. ; that is, 13® 
above the freezing point of water. If the density be either augment^ or 
lessened, t^ freezing point is lowered.^ Their sp. gr, is greater tlian 1*924. 
In the solid state, this acid has been called frozen sulphuric acid. Its 
composition is as follows J ^ 

, , Atoms. Bq. Wt. Fer Cent. 

Keal sulphuric acid 1 40 ...... 68 97 

Water.. 2 18 8103 

Biuhydrate of sulphuric acid 1 B8 * 100*00 

- . ■■ ■ -T ■ -- — I..— .-.xi 

Keir, Tmu. toL Iixt il 1787. 

2 A 


VOL. I. 
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3. Terhydrate of sulphuric acid; acid qfsp.gr. l*632j[Graliain). 3HO, 
SO^. Mr. Graham regards one of the three atoms of water as basic,^ and there- 
fore gives the following formula of the acid : HO, SO^ *4- 2 HO. This acid 
is obtained by evaporating a more dilute acid in vacuo at 212®. It is in the 
proportions of this hydrate that sulphuric acid and water undergo the greatest 
condensation, or reduction of volume, in combining. 


Atoms, 

Eq. Wt, 

Eer Cent 

Keal sulphuric acid 1 ... 

... 40 .. 

.... 59*7 

Water 3 ... 

... 27 .. 

.... 40-3 

Terhydrate of sulphuric acid 1 ... 

... 67 ... 

.... JOO'O 


The following table, consimcted by Dr. Urc,^ shews the quantity of dry 
or real acid, and of oil of vitriol, in TOO parts of liquid acid. 


Specific 

Gravity 

cciitage 

Specific 

Gravity 

V 

Per centage 

Specific 

Gravity 

Per ccutage 

of Dry 
Acid. 

of Oil of 
Vitriol. 

of Dry 
Acid. 

of Oil of 
Vitriol. 

of Dry 
Acid. 

of Oil of 
Vitriol. 

1.8485 

81.54 

100 

1.5648 

54.63 

67 

1.2490 

27.72 

84 

1.8475 

80.72 

99 

1.5503 

53.82 

66 

1.2409 

26.91 

33 

1.8460 

79.90 

98 

1.5390 

53.00 

65 

1.2334 

26.09 

32 

1.8489 

79.09 

97 

1..5280 

52.18 

64 

1.2260 

25.28 

31 

1.8410 

78.28 

96 

1.5170 

51.37 

63 

1.2184 

24.46 

30 

1.8876 

77-46 

95 

1.5066 

50.55 

62 

1.2108 

23.05 

29 

1.8836 

76.65 

94 

1.4960 

49.74 

61 

1.2032 

22.83 

28 

1.8290 

75.83 

93 

1.4860 

48.92 

60 

1.1956 

22.01 

27 

1 8233 

75.02 

92 

1.4760 

48.11 

59 

1.1876 

21.20 

26 

1.8179 

74.20 

91 

1.4600 

47.29 

58 

1.1792 

20.38 

25 

1.8115 

73.39 

90 

1.4560 

46.48 

57 

1.1706 

19.57 

.JJ4 

1.8043 

72.57 

89 

1.4460 

45.66 

56 

1.1626 

18.75 

23 

1.7962 

71-76 

88 

1.4360 

44.85 

55 

1.1549 

17.94 

22 

1.7870 

70.94 

87 

3.4265 

44.03 

54 

1.1480 

17.12 

21 

1.7774 

70.12 

86 

1.4170 

43.22 

53 

1.1410 

10.31 

20 

1.7673 

69.31 

85 

1.4073 

42.40 

52 

1.1330 

15.49 

19 

1.7570 

68.49 

84 

1.3977 

41.58 

51 

1.1246 

14.68 

18 

1.7465 

67.68 

88 

1.3884 

40.77 

50 

1.1165 

13.86 

17 

1.7360 

66.86 

82 

1.3788 

39.95 

49 

1.1090 

13.05 

16 

1.7245 

66.05 

81 

1.3697 

39.14 

48 

1.1019 

12.23 

15 

1.7120 

65.23 

80 

1.3612 

38.32 

47 

1.0953 

11.41 

14 

1.6993 

64.42 

79 

1.3530 

37.51 

46 

1.0887 

10.60 

13 

1.6870 

63.60 

78 

1.3440 

36.69 

45 

1.0809 

9.78 

12 

1.6750 

62.78 

77 

1.3345 

35.88 

44 

1.0743 

8.97 

11 

1.6630 

61.97 

76 

1.3255 

35.06 

43 

1.0682 

8.15 

10 

1.6520 

61.15 

75 

1.3165 

34.25 

42 

1.0614 

7.34 

9 

1.6415 

60.84 

74 

1.3080 

33.43 

! 41 

1.0544 

6.52 

S 

1.6321 

59.52 

73 

1.2999 

32.61 

40 

1.0477 

5.71 

7 

1.6204 

58.71 

72 

1.2913 

31.80 

39 

1.0405 

4.89 

6 

1.6090 

57.89 

71 

1.2826 

30.98 

38 

1.0336 

4.08 

5 

1.5975 

57-08 

70 

1.2740 

30.17 

37 

1.0268 

3.26 

4 

1.5868 

56.26 

69 

1.2654 

29.35 

36 

1.0206 

2.446 

3 

1.5760 

55.45 

68 

1.2572 

28.54 

35 

1.0140 

1.0074 

1.63 

0.8154 

2 

1 


Commercial oil of vitriol, {Acidum sulphuricum venale,) The oil of 
vitriol of commeroi^ is seldom so strong as that directed to be kept by the 
London College : moreover, it is not absolutely pure, being always con- 
taminated with lead, ^ and sometimes with other substances. Mr. Phillips 
' irtates that its sp. gr. is generally about 1-8433, and then it is constituted 
nearly of 

. — I, . ' - ...... - I I 


* Journal of Sciettce and Arts, vol. iv. p. VZ2, ISIS. 
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* Atoms, Bq Wt, Per Cent. 

Real sulphuric acid 1 40 78 

“Water U 11-25 22 

Oil of Vitriol, sp. g. 1*8433... 1 51*25 100 

The sp. gr. of the commercial sulphuric acid of the Edinburgh Pharma - 
copceia is fixed at 1*840, — that of the Dublin Pharmacopoeia, at 1*850. 

Characteristics. — Free sulphuric acid, as well as solutions of the solubl(» 
sulphates, yield, with a solution of the chloride of barium, or of nitrate of 
baryta., a heavy white precipitate {sulphate of bari/ta), insoluble in water 
and in nitric or hydrochloric acid. K this precipitate be ignited with 
charcoal, it is dexjomposed, and converted into sulphurct of barium i which, 
on the addition of hydrochloric acid, evolves sulphuretted hydrogen, known 
by its odour, and its blackening paper moistened with solution of acetate of 
lead. 

A solution of a mlphomnate or double mlphate of the oxide of ethnle and a hasOy doc.s 
not yield a precipitate on tlie addition of a soluble barytic salt ; but if the solution 
be boiled with nitric or liydrocliloric acid, the sulphuric acid is set free, and may then be 
detected by a baiytic salt. 

Sulphate of baryta is slightly soluble in oil of vitriol ; but water precipitates it from its 
solution. 

Sclenic acid yields with the barytic salts a white precipitate {selemate of harytd)^ wliich 
is insoluble in nitric acid ; but it is soluble in boiling bydrocbloric ficid, with the disengage- 
ment of chlorine and the conversion of the selcniatc into a selenitcj. The sclcniate, wlien 
ignited with charcoal, doearnot yield sulphuretted hydrogen on the addition of hydrochloric 
acid. 

Hydrofluosilicic acid yields with the barytic salts a white precipitate, almost insoluble 
in uilric and hydrochloric acids ; but wh(‘u heated with charcoal, and treated with hydro- 
chloric acid, the precipitate does not evolve sidphurcttcd hydrogen. 

A solution of chloride of barium or of nitrate of baryta, added to concentrated nitric or 
hvdrodiloric acid, gives rise to a precipitate (the solid cliloridc or nitrate^), which is solu- 
ble in water. 

Sulphuric acid and the soluble sidpluites produce, with a solution of acetate 
of lead, a white precipitate {sulphate of lead), insoluble in dilute nitric acid, 
but soluble in hot concentrated liydrocliloric acid. 

Free sulphuric acid may be distinguished from a sul])hate by sugar. Coat 
a piece of porcelain with a solution of sugar. Then add the sulphuric acid, 
and heat by steam to dryness : the acid chars the sugar and produces a brown 
or black spot. 

If sulphuric acid be heated with organic matter, sulphurous acid is given 
out. This may be known by its odour, and by its occasioning the formation 
of the blue io(fide of starch, when mixed with iodic acid and starch. Oil of 
vitriol reddens veratria, salicin, piperin, oil of bitter almonds, phloridzine, &c. 

PiJiiiTY, — Commercial oil of vitriol is seldom quite pure. It may contain 
excess of water, by which its sp. gr. is lowered. It then more readily freezes 
in cold weather. It may contain hydrochloric acid, from the use of impure 
mtrate. Frequently an oxide of vitrogen (binoxide, or hypoiiitrous or nitric 
acid) is present. Oxide of lead combined with sulphuric acid, or sulphate 
of lead, is usually present. It is derived from the leaden- walls of the cham- 
bers. Arsenious acid is not unfrequently present, when the oil of vitriol has 
been obtained by the combustion of pyrites. Orgamc matters (from cork, 
straw, &c,) are often present. 

The preceding are by no means ififrequent impuritits. But, in addition, 
the presence of several others has been signalised ; as selenium, lime, mag- 
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ncndy titanium, and the oxides of zinc, tin, iron, copper, and mercury. 
Some of them have been found, not in solution, but as a deposit (L. Gmeliri). 

Commercial acid, when genuine, should never have a sp. gr. greater than 
1*8455 ; when it is denscr,'we may infer sophistication or negligence in the 
manufacture (Braude). 

According to the London GoUeyc, good oil of vitriol possesses the follow- 
ing characters : — 

It is free from colour. If s specific gravity is 1*845. What vcniaiiis after the acid has 
been distilled to dryri(\ss, docs not exceed the fourth undredtli part of its weight. Diluted 
sulphuric acid is scarcely coloured by hydrosnlpliuric acid. 

The Edinhuryh Collcyc gives the following characters of it: — 

“Density IS 10, or near it; colourless; wrhcii diluted w'ith its own volume of water 
only a scanty rauddiriess arises, and no orajigc fumes escape.” 

Oil of vitriol, wdien pure, is colourless ; wdicn it contains organic matter, 
it is more or less coloured, brownish or black. 

Sul})liatc of load may b(i detected by diluting the acid with either w'ater or 
rectified spirit : in either case the sulphate is separated. The muddiness” 
referred to by the Edinburgh College is due to this; as well as the milkiness 
wliich the addition of spirit to the acid occasions. If sulphuretted hydrogen 
be transmitted through the diluted acid, it usually occasions a very slight dis- 
colouration only {iMilphvrel of lead). 

A solution of the protosulpliate of iron detects the binoxidc of nitrogen, 
nitrous acid, or nitric acid, by the reddish brown or brownish black colour 
w^hicli it gives rise to, ^^if a sufllcient quantity of ])ure sulphuric acid be added 
to the liquid to be examined” (A. Rose). Tlie solution should be poured 
over the suspected acid contained in a. tube. A reddish, or brownish, or 
greenish brown colour is produced at the time of contact of the two liquids. 
Binoxide of nitrogen gives a greenish brown tinge to a solution of the proto- 
stdphate of iron. If either nitrous Or nitric acid be present, a portion of 
protoxide is converted into sescpiioxide of iion, with the evolution of binoxidc^ 
of nitrogen, wdiich is absorbed by some of the unaltered protosulphate of iron, 
to wdiich it communicates a brownish tijige. Permanganate of potash is an 
excellent test for binoxidc of nitrogen or nitrous acid in sulphuric acid diluted 
with about six parts of water. If either of these substances be present, the 
permanganate is decolorised. This effect is not produced by the presence of 
pure nitric acid in diluted sulphuric -.icid. Hence it distinguishes binoxidc 
of nitrogen and nitrous acid from nit ric acid. 

Oil of vitriol which has been manufactured from iron pyrites is frequently 
contaminated with arsenic, mostly as arsenious acid ; but sometimes in part 
also as arsenic acid.^ Dr. G. O. Rces^ found 22*58 grains of arsenious acid 
in twenty fluidoimces of oil of vitriol; and Mr. Watson^ states that the 
smallest quantity which he has detected is 35 J grs. in twenty fluidounces. 
I have seen on the sides of the bottle containing arsenical sulphuric acid a 
deposit of crystallized arsenious acid. If zinc be added to the arsenical sul- 
phuric acid diluted with four or five times its volume of water, hydrogen, 
mixed with arseniuretted hydrogen, is evolved (see Arseniotts Acid). 

' Waclccnrodcr, Bfifikner's^Repert. Bd, xlvii. p. 337, 1834. 

* Lmidon Medical Gazeite for Feb. 5, 1841 . 

® Ibid, for Feb. 1841. Mr. Watson states, tba^a man had nearly lost his life in consequence of 
the iuhalatiorrof arseniurctftd hydrogen, produced ui the manufacture of hydrochloric acid, by the 
diluted, unpurified pyrites, sulphuric acid acting upon the iron retort employed. 



Rectification; Physiological Effects. 


357 

Sulphuretted hydrogen transmitted tlirough the diluted arsenical sulphuric 
acid, conveHs the arseiiious acid, AsO^, into orpiment, AsS^ which falls as a 
yellow precipitate. Very minute quantities of arsenic may be detected by 
’diluting the snlplniric acid with water, supersaturating with carbonate of 
potasli, tilteritig to separate the deposited sulphate of potash, and Avasliing 
with a little water, evaporating, supersaturating with hydro(;hloric acid, and 
transmitting sulphuretted hydrogen tlirougli the licjuid (L. Gmelin). If the 
ars(.niieal sulphuric acid be diluted with water, and accurately saturated with 
ammonia, it yields, with nitrate of silver, a yellow jnecipitate, if arsenious acid 
only be present, but a reddish preci])itate if there be also arsenic acid 
(Wackenroder). 

Rectification. — In order to free the oil of vitriol of commerce from its fixed 
iin{)urities, it must be subjected to distillation. The acid obtained by this process 
is (lalled recli/ied, distilird, depurated^ or purified oil of ritrioL To ])reparc 
the aridutn sulphurieum purum, E. 1)., the Edinburgh College states that — 

“ if commercial sul]>lim'i(^ acid coiitaiii nitrous acid, heat eight nuidouiices of it with 
Ix’.iv ecn t(^ii and tifti^eii grains of sugar, at a tcnipemturc not quite s\ilficieut to boil the 
acid, till the djuk (joloiir at lirst produced shall have nearly or altogether disajmeared. 
This process removes nitrons acid. Other iinj)urities may be removed by distillation; 
which, on the small scale, is easily managed by boiling the acid wilh a few })latiiium chips 
ill a glass retort, by means of a sand-bath or gas-tlame, rejecting the tirst ludf ounce.’* 

The (killege gives the following characters of the ])ure acid : — 

“Density 18 15 ; colourless; dilution causes no muddiuess ; solution of sidphate of iron 
shows no reddening at the line of contact when poured over it.” 

Tlie Duhlht CoUfuje orders of (k)mincrcial Sulphuric Acid, Ihj. Pass the acid into a 
r<‘(ort (d‘ flint glass, attaijli a receiver of the same kind, ami with the junctures of the 
vessi'ls left (men, let lieat be ap[)licd to the retort until one-tw(*lft)i part of the liquor shall 
have distilleci over; this, as it contains water, should be rejected. The receiver being 
again applied, the residuum is to be redistilled to dryness. A Icav slijis of platiria passed 
inlo the acid in tlui retort will rt‘s<.raiii the elmllition, which otherwise would be too 
violent. The sjioeitic gravity of this acid is to the speeilic gravity of distilled water as 
1 S li) to 1000. Let this acid be kept in wcU-eloscd vessels. 

Mere distillation wiU wot produce an absolutely pure sulpliuric acid, since 
the volatile im])uritics, ns nitrous acid, will also pass over. TJie sugm* 
employed to destroy the latter (nitrous acid), also decomposes a j)ortion of 
suJpljurie acid, and evolves sidpliurous acid, which is not entirely removed by 
the subsequent ])art of the firocess. 

Physiological Effects, a. On Vefpdahle.s , — In the concentrated state, 
«ul])huric acid chars the parts of plants to which it is applied, in the dilute 
form, it destroys vegetables in a few hours.^ 

On AnimaU generally . — The action of sulphuric acid on arihnals 
generally, is precisely the same as that on man. Thrown into the veins of a 
dog, Orfila found that it coagulated the blood, and caused immediate deaih.^ 

y. On Man , — ^Diluted sulphuric acid is a thirst-queucliing, refrigerant 
spanmmic (see ante, pp. 170 and 197). It sharpens the appetite, checks 
})rofuse sweating, and, not unfrequently, reduces the frequency and volume of 
the pulse. Under its use, the milk of nurses frequently acquires a griping 
quality. The effects of the acids on the urine have been already fully discussed 
(see ante, p. 173). * 

After the use of the acid for a few days, especially if it be exhibited in full 

— f ; .* 

J Marcct, in l)e CandoUu^B Ve^eL p. 1345. 

- Toxicologie Generate . 
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doses, patients frequently complain of abdominal pain and griping. If its use 
be persevered in, these effects augment, heat and pain ^in the throat and 
stomach are experienced, the digestive functions are disturbed, and sometimes 
purging with febrile symptoms occurs. 

The chemical changes presented by the acids in the alimentary canal have 
been already noticed (see antcy p. 171). 

The concentrated sulphuric acid is a powerful corrosive or escharotic (see 
antCy p. 157). It abstracts and unites with water and bases contained in 
the tissues and secretions, coagulates albuminous liquors, combines 'vrith 
albumen, fibrine, and mucus, and darkens the colouring matter of the blood. 
If its action be carried furtlier it dissolves and decomposes the organic con- 
stituents of the tissues, charring or carbonizing them. 

The parts to which the acid is applied become, in the first place, white by 
the formation of sulphate of albumen. This effect is seen both in the cuticle 
and the cornea. By the more prolonged action of the poison, they assume a 
brownish or blackish appearance. Black spots are frequently observed in 
the stomachs of those who have swallowed the acid ; and in the surrounding 
parts the blood is usually coagulated in the blood-vessels. Such are the 
topical chemical effects of this acid. But besides these there are other pheno- 
mena of a local nature which may be denominated vital, since they depend on 
the reaction of the living parts (see mite, p. 91). I refer now to those indi- 
cating the production of inflammation in the tissues in the immediate neigh- 
bourhood of those destroyed. 

When strong sulphuric acid has been swallowed, the symptoms of poisoning 
are the following : — Alteration, or even destruction, of the soft parts about 
the mouth ; burning pain in the throat, stomach, and bowels ; frequently 
alteration of the voice, from the swelling and disorganization of the parts 
about the la^fynx ; breath fetid, from the decomposed tissues ; constant and 
abundant vomiting of matters, which may be bloody or otherwise, but wliich 
effervesce by falling on a marble hearth ; bow^els variously affected, sometimes 
constipated, though usually purged, the stools being bloody. The constitu- 
tional sym])toms. are principally those arising from depression of the vascular 
system ; thus the pulse is frequent and irregular, feeble, often imperceptible ; 
extremities cold ; great feebleaiess, or even fainting, with cold sweats. The 
same constitutional symptoms are observed when the stomach is wounded or 
ruptured (see ante, p. 114). One remarkable char^icteristic is, that the 
mental faculties are usually unaffected, even up to a few minutes before 
death. 

Not unfrequently the acid fails to produce speedy death from corrosion and 
inflarnmation, but gives rise to a peculiar organic disease of the stomach and 
intestines, of which the patient slowly dies, sometimes after several months^ 
suffering.^ * 

Uses. — Sulphuric acid, properly diluted, may be administered in felrlle 
diseases y as a refirigerant, to diminish thirst and preternatural heat ; though, 
in most of those cases, the vegetable acids are to oe preferred. In the latter 
stage of fever considerable benefit is sometimes gained by the use of a vegetable 
bitt&r (^ calumba or /cinchona) in combination with the diluted sulphuric 

farther informatioir respectiuj, t)ie topical tetion of sulphuric acid, the realer may consult 
Ipbtsidcs Dr. Chrisiisoii’s Treatise on Toisous) the ohservations of Dr. R. D. Thonfison, in the 
Aifien^tm for 1840, pp. 770 and 708 ; Lancet for 1836-7, vol. i, p. 106 % and Mr. A. S. Taylor, in 
(xtitfs Hospital licporlsi vol iv., and his work On Toisons, Lond. 184S. 
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Uses ; Administbation. 

acid. To assist the appetite and promote digestion, it is administered to 
patients recovering, from fever. To check profme sweating in pulmonary 
and other affections, whether phthisical or not, it is sometimes a valuable 
agent. No other remedy is so efficacious in relieving colliquative sweatings 
as this. In hemorrhages^ as those from the nose, lungs, stomach, and uterus, 
it is commonly administered as an astringent, but it is obvious that it can only 
act as such when it can come in contact with the bleeding surface, as where 
it is administered in hemorrhage from the stomach. In hemorrhage from the 
nose, lungs, and uterus, its efficacy is, therefore, doubtful. So also in purpura 
liaemorrhagica it is given with the same intention ; but though I have several 
times employed it, I have not observed any evident benefit derived therefrom. 
Ill those forms of lithiasis attended with phosphatic sediments in the urine, 
the mineral acids are resorted to as acid litiiics (see ante, p. 256) ; but as I 
have before explained ante, pp. 171-173) these acids cannot enter the 
blood except in combination with bases, and they are eliminated from the 
Sidneys also in combination. If, therefore, tliey acidify the urine it is only 
indirectly, and by their action on the digestive and assimilating organs. The 
sulphuric is preferred to the hydrocliloric acid, since it can be continued for a 
longer period without occasioning gastric disorder. In skin diseases, espe- 
cially lichen, prurigo, and chronic nettle-rash, it is sometimes highly service- 
able. No remedy is so successful in relieving the distressing itching, formi- 
cation, and tingling of the skin, as diluted sulphuric acid taken internally. 
In those forms of dyspe 2 )sia connected with an alkaline condition of the 
stomach, as in pyrosis, the sulphuric has been found to succeed better than 
hydrocliloric acid.^ 

As a local agent, sulphuric acid is employed as a caustic, irritant, or astrin- 
gent. As a caustic it has no advantage over many other agents, except that 
wliich arises from its liquid fonn, which, in most cases, renders it disadvan- 
tageous. For examjde, the difficulty of localizing it would be ah objection to 
its employment in the production of an issue, but w ould be an advantage in 
iip] dying it to wx)unds caused by rabid animals or poisonous serpents, since 
the liquidity of the acid enables it to penetrate into all parts of the bites. In 
entropium, or that disease in which the eyelid is inverted, or turned inwards 
n])OTi the eye, this acid has been applied as a caUstic to destroy a portion of 
file skin, so that by the subsequent cicatrization* Mie lid may be turned out- 
w^ards. This plan of treatment has been practised successfully by several 
eminent oculists, among whom I may name Mr. Guthrie and Mr. Lawrence. 
So also in ectropium, in which the lid is everted or turned outward, 
Mr. Guthrie has applied the concentrated acid to th^ inner side of the everted 
lid with advantage. An ointment containing sulphuric acid has been em- 
ployed as a rubefacient in paralysis, and in the second stage of inflammation 
of the joints, when the violence of the disease has subsided ; as a styptic to 
wounds, to suppress hemorrhage from numerous small vessels ; and as a cure 
for scabies. Lastly, this acid, properly diluted, is employed as an astringent 
gargle in ulcerations of the mouth and throat ; but after using it the mouth 
should be well rinsed, to prevent the action of the acid on the teeth. 

Administration. — For internal use we generally fliake use of the diluted 
sulphuric acid, or the elixir of vitriol, 


^ Dr. R. D. Tliomsou, British Annals oj Medicine, March 31, 1837. 
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INORGANIC BODIES.— Sulphuric Acid. 


Antidotbs. — ^In cases of poisoning by sulphuric acid, the antidotes are 
chalk, whiting, or magnesia, suspended in water. In the absence of these, 
soap-suds, infusion of wood -ashes, weak solutions of the alkaline carbonates, 
white of eggs, gelatine, milk, oil, or in fact any mild diluent, should be 
inmiediately administered (see p. 160). The subsequent treatment is 
that for gastro-enteritis. External parts burnt with oil of vitriol should be 
washed with a solution of soap or simple water. 


1, ACIDUM SULPHURICIIM DIIUTUM, L. E. D. Dllt/led Bulphuric Acid ; 
Spirit of Vitriol^ or Spiritus Vitrioli tenuis ; Vitriol to clean Copper. 
(Sulphuric Acid, fjiss. [f5j. \ one part, D.] ; Distilled Water, fjxivss. 

[f 5xiij., E. ; seven parts, /),] Add the acid to tlie water gradually, and mix. 
When the acid and water are mixed, condensation ensues, and heat is 
evolved). — The white precipitate which forms is sulpliate of lead. It is much 
to be regretted that the formuhe of the British colleges, for the preparation of 
this acid, should not have been uniform. 

According to Mr. Phillijis, the sp. gr. of this dilute sulphuric acid, 
P/l Lond.y is I’ll; and a fluidraclmi of it contains nearly 10 grains 
[9-46 grs.] of strong acid [or about 7*7 grains of real acid], and will saturate 
28 grs. of crystallized carbonate of soda. A tiuidouhee of this acid will, 
therefore, weigh 485*6 grs. 


By wmyhl. 


Anhydrous sulphurid acid 12*73 

Water 87*27 


Acidum sulphuricurn dilutum, Bh, L. . 100*00 


By xoeiaht. 


Strongest oil of vitriol 15*0 

Water 84*4 


Acidum sulphuricurn dilutum, Bh. L.., 100*0 


The density of the Edinburgh diluted sulphuric acid is 1*090. The com- 
parative strengths, by weight, of the Edinburgh and London preparations, are 
as 100 to 78 : by volume the difference is still greater.^ The dose of diluted 
sulphuric acid is from nix. to n^xxx. or n^xl., diluted with two or three table- 
spoonfuls of some mild liquid. A most convenient preparation of it is the 
compound infusion of roses {Infusum Rosce Compositum). It may also be 
exhibited in conserve of roses. 


2. ACIDM SIILPHIIRICIIM AROMATICIM, E. D. Aromatic Sulphuric 
Acid; Elixir of Vitriol, ox Acid Elixir of Vitriol, — (The Edinhurph 
College orders of Sulphuric Acid (commercial) f^iijssj Rectified Spirit, Oiss. ; 
Cinnamon, in moderately fine powder, ^iss.; Ginger, in moderately fine 
powder, 3j» Add fhe acid gradually to the spirit ; let the mixture digest at a 
very gentle heat for three days in a closed vessel ; mix the powders, moisten 
them with a little of the acid spirit, let the mass rest for j^welve hours, and 
then put it into a percolator, and transmit the rest of the acid spirit. This 
preparation may also be made by digesting the powders for six days in the 
acid spirit, and tlien straining the liquor.) — (The Dublin College orders of 
Rectified Spirit, Ojj. \wine measure'] ; Sulphuric Acid, by weight, 3vj. Add 
the acid to the spirit graduallj^ : digest the mixture in a closed vessel with an 
inferior heat, for three days ; then add of Cinnamon bark, bruised, §iss. ; 
Ginger root, bruised, Digest the mixture again for six days; and, lastly, 
filter tHrough paper pla&d in a glass funnel.)— When oil of vitriol and recti- 

^ ^ ^ ^ 

* Mr. K. Phillips, LomUm Medical GazcKcj Aug. 3, 1830, p. 080. 
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fieri spirit are digested together, bistilphate of the oxide of ethule, 
2803==Ae0, SO^-f HO> SO^, (formerly called sulphovinic acid) is produced. 
The late Dr. Duiican, junior, ^ ascertained ^Hhat not a particle of gas is 
evolved by the mixture of alcohol and sulphuric acid in the proportions indi- 
cated.^^ It is employed as an agreeable substitute for the diluted sulphuric 
acid ; and is administered in the same doses. In a case of poisoning by ten 
drachms of this prej)aration, the symptoms were those of locd irritation, with 
vomiting and purging of blood. The patient recovered.^ Its uses are ,the 
same as the acid before mentioned. Dose, twenty drops thrice daily. ; 

3. IINGUENTIIM ACIDI SDLPHURICI, D. Sulphuric Acid OiutmenL— 
(Sulphuric Acid, 5j.j Prepared Hog's Lard, 3j Mix). The ingredients 
should be mixed in a glass or earthenware mortar. The precise changes 
which sulphuric acid effects on lard have not been studied ; they are most 
likely aiiaiogous to those effected by the acid on olive oil. The sulphuric 
iicid unites with the oxide of glycerule of the lard to form bisulphate of the 
oxide of glycerule, 280^ + aq«, and the fatty acids which are in conse- 

(pK^jice set free unite with some sulphuric acid. This ointment is *of a buff 
colour. It is a powerful stimulant, and has been employed in paralysis, 
hemorrhages, and scabies, as before mentioned. 


12. ACIDUM SULPHUROSUM.-~SULPHUROUS 

Formula SO^ Equivalent Weight 32. Eqnwalenl Volume 1 or 

History. — Horner^ mentions sulphur fumigations. Stahl, Scheele, and 
Priestley, w^ere the first to submit this acid to an accurate examination. It 
has been termed phlogisticated sulphuric acid, or volatile sulphuric acid. 

Natural History. — It escapes from the earth, in a gaseous form, in the 
neighbourhood of volcanoes. 

Preparation. — For chemical purposes it is prepared by mixing two parts 
of copper filings or mercury with tlirce parts of strong sulphuric acid, apply- 
ing heat, and collecting over mercury. The results are — sulphate of copper 
or bipersulphate of mercury and water and sulphurous acid, Cu + 2 (HO,SO''^) 
=Cu0,S03 + 2H0 + 2S02. 

For medicinal purposes, however, it is rarely, if ever, necessary to procure 
it in this way. By the combustion of sulphur in atmospheric air this gas is 
readily obtained ; and when we are about to employ it, either a|a disinfcctaiif 
or as a vapour bath, this method is always followed. S + 02=S02. 

Properties, o! Of the gaseous acid, — At ordinary temperatures and 
pressures it is a colourless and transparent gas, and has a remarkable and 
well-known odour — ^that of burning brimstone. It is neither combustible nor 
a supporter of combustion. It reddens litmus and bleaches some colouring 
mutters, especially infusion of roses, but the colour is restored by sulphuric 
acid. It is irrespirable, and has a sp. gr, of 2* 2. It readily dissolves in 
water : recently boiled water takes up 33 times its volume of this gas. 


^ Supplement to the Edinburgh Dispensatory, p. 175, Ediub. 1820. 

London Medical Gazelle, vol. ilxv. p. 041. » 

® Iliad, xvi. 228. 



S62 


INOEGANIG BOlDIES.— SuLPHUKOTJS Acid. 


The solution acidi sulphurosi) was formerly called spirit of sulphur 

by the bell [spiritus sulphuris per campanam), on account of the method 
of procuring it. 

p. Of the liquid acid. — Obtained by subjecting the gaseous acid to the 
united influence of cold and pressure. It is a limpid liquid, having a sp. gr. 
of 1*42, Faraday (1*45, Bussy). It boils at 14° F. It dissolves bitumen. 

y. Of the solid acid. — Li(][uid sulphurous acid becomes a crystalline, 
transparent, colourless body at — 105° F. 

Characteristics. — This acid is readily known by its peculiar odour — that 
of burning sulphur. If the puce-coloured or binoxide of lead be added to it, 
the white protosulphate of lead is formed. An aqueous solution of this acid, 
mixed \^nth iodic acid, deoxidizes the latter, and sets iodine free, which may 
be recognised by its producing a blue colour with starch. It decomposes 
sulphuretted hydrogen, causing the precipitation of sulphur, and reduces 
solutions of gold. A solution of an alkaline sulphite causes, with a soluble 
salt of barium, a white precipitate {sulphite of baryta). The sulphites 
evolve sulphurous acid by the action of strong sul- 
phuric acid. 

Composition. — If 16 parts by weight of sulphur 
be burned in one volume or 16 parts (by w’^eight) of 
oxygen gas, we obtain one volume or 32 parts (by 
weight) of sulphurous acid gas. 

^J'hc composition of this substance may, therefore, be thus expressed : — 

Atoms. Eq. Wt. Fer Cent. Berzelius. Vol. 

Sulphur 1 16 50 49*968 Sulphur vapour ^ 

Oxygen 2 16 50 50*032 Oxygen gas 1 

Sulphurous acid ... 1 32 100 100*000 Sulphurous acid gas 1 

Physiological Effects, a. On Vegetables . — It is a most powerful 
poison to plants, even in very minute quantities.^ 

On Animals generally. — The effects on animals have not been ex- 
amined, but they are probably those of an irritant and asphyxip.ting agent. 

y. On Man. — Applied to the skin, this acid gas causes heat, pain, and 
itching. If an attempt be made to inliale it in the pure state, it excites 
spasm of the glottis. (See ante, p. 113.) Diluted with air, it may be taken 
into the lungs, and there acts as a local irritant, causing cough, heat, and pain. 

Uses. — I t has been used as a disinfectant, as a remedy for the cure of itch, 
and as a nasal stimulant in syncope. 

As a disinfectant it is mentioned by Homer. The mode of using it for 
this purpose is very simple. A pot containing burning sulphur is introduced 
into the room or place to be fumigated, and the doors and windows carefully 
closed. 

As a remedy for itch, baths of sulphurous acid gas are mentioned by 
Glauber in Idb-G. They are commonly termed sulphur baths, and may be 
had at most of the batliing establishments of the principal towns of this 
country. At the Hopital St.-Louis, in Paris, a very complete apparatus for 
the application of this remedy in diseases of the skin has been erected by 



* Christison, On Foisons, 3d edit. p. 750. 
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D'Arcet.i It is a kind of box, inclosing the whole body, with the exception 
of the head. The sulphur is placed on a heated plate in the lower part of the 
box. From ten to twenty baths, or even more, are requisite for the cure of 
itch. Sulphurous fumigations,^^ says Eayer,^ which are employed in 
some hos])itals, are not attended with expense, leave no unpleasant smell, and 
do not soil the linen ; but the long continuance of the treatment necessary to 
relieve the disease, more than counterbalances these generally insignificant 
recommendations.^^ There are various other diseases of the skin in which 
baths of sulphurous acid have been found more or less successful, such as 
cluonic eczema, lepra, psoriasis, impetigo, and pityriasis.^ 

Afi a fitimulant in syncope or asphyxia, this gas has been recommended 
by Nysten. It is readily applied by holding a burning sulphur match under 
tiie nose. 4 

Antidotes. — When sulphurous acid gas has been inhaled, the patient 
should be made to respire the vapour of ammonia. A few drops of the 
solution of tliis substance should be swallowed. 


13. Acidnm Hydrosulphuiicvin.'-Hydrostilphiiric Acid. 


Formula HS. Fquitalcnt Wdghi 17. Equivalent Volume 1 or 


Sulphireited hydrogen {Jiydrogeniumsulphuratum) ; IIydrothion[6uov, sulphur) ; Hydro- 
thkmic acid ; liepatic air (der hepaticus). — ^Discovered by Schcele in 1777, though Meyer 
ami liucllius had previously observed it. It is an ingredient in the sulphurous waters 
(s(.‘o iudCi P- ; its origin in these cases being probably referable to the action of 
water or watery acids on metallic sulphurets. In marshy and stagnant waters, and in 
coiiijiion waters wliich have been bottled, it is frequently, produced by decomposition of 
Kiill)]iates (espcchiUy gypsum) effected by putrescent organic matter (see ante^ p. 69). 
Many sulphuretted organic matters evolve it duiing their decomposition, as eggs, night- 
soil, &c. 

li. is usually obtained by the action of dilute sulphuric acid on protosulphuret of iron, 
Fet^-HtS + EcO,SO^ ; or by the action ot hydrochloric acid on black sulphuret 
of antimony, 81IC1 + SbS'’^ = 311S + SbCP. 

It is a colourless, transparent gas, having the odour of rotten eggs, and a sp. gr. of 
117. It reddcn^litmus, and burns in the air with a bluish flame, the deposition of 
sulj)hur on the sides of the glass vessel in which it is burned, and the discng^cment of 
sulphurous acid. It blackens white lead and solutions of the salts of lead, coppel:, and 
bisinutli. When mixed with 20,000 vols. of ah’, hydrogen, or carburetted hydrogen, its 
I)reseiice may be detected by the discolouration it eftects in white lead mixed with water 
ami vS])rcad on a card. Under a pressure of 17 atmospheres at 50° F., the gas condenses 
into a limpid liquid, whose sp. gr. is about 0*9. This liquid freezes at — ;122° F., and 
forms a white, ciy'staUine, translucent substance. — Hydrosulphuric acid consists of 16 
parts, by weight,’ of sulphur to 1 of hydrogen. 

In chemiccil investigations, hydrosnlpliuric acid is important and valuable both as a test 
and as a separating agent. In toxicological inquiries, therefore, it is in common use (see 
the articjle Arsenious Acid), 

It is a poison to both plants and a|umals when diffused through the air in which they 

^ description des Appareils ^ Fumigations etablis mr ses dessifis a Vllopital Saint-Louis eu, 1814, 
(‘I snccessivemetU dans plmieurs Hdmtaux de Faris, pour le Traitmeni des Maladies de la Feau^ 
IWis, 1818. ^ 

Treatise on Diseases of the Skin, by Dr. Willis, p. 347. * 

^ For further information on tliis subject, consult Memoire et jRajporls sur les Fumigations 
Sulfur ernes, par J. (3. Gales, 1816; Observations on Sulphurous Fumigations, by W. Wallace; 
An Essay on Diseases of the Skin, by Sir A. Clarke. 
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are placed. Curiously enough, however, the vegetation in the neighbourhood of sulphu- 
rous springs is usually luxuriant ; so that it would appear to act beneficially when placed 
within reach of the roots of nlauts.’ 

Tlie respiration of the undiluted gas proves fatal to animals. It becomes absorbed, 
blackens the blood, and destroys the powers of life. It probably acts as a chemical 
agent on the blood: Liebig thinks it converts the iron of the blood into a siil. 
phuret. MM. Thenard and Dupuytren state, that air which contains th of this 
gas destroys a bird in a very short time : that which contams ]j^th l^s a dog, and 
that a horse dies in an atmosphere containing ^yirth part^ of it. But these statements 
are probably exaggerated ; lor rats and other vermin live in large numbers in drains 
and sewers wliicli are contaminated with this gas : (according to Gaultier de Claubry, 
these localities contain from two to eight per cent, of it.) On man it acts, when inspired, 
most injuriously. In the iuidiluie(l state it would probably prove fatal. When 
moderately diluted, its respiration causes unmediate insensibility, with depression of all 
the powers of life. Still more diluted, it causes convulsions; and when air is hut slightly 
contaminated witli it, it causes nausea or sickness, debility, and headache. Varioiis ill, 
or even fatal effects produced by emanations from decomposing organic matters, and 
which have been loosely ascribed to sulpliuret((‘d liydrogen, may be in part owing to 
other gaseous substances (see p. I(i2) at ))roscut undistinguished by their chenueal 
or, in some cases, even by their sensible ])ro])crtics. Parimt-Ducluttclet says that work- 
men can breathe with impunity an atiuos])liere containing YSTith of sulphuretted hydrogen: 
he himself lias respired, witliout serious symptoms, air containing ^VjU of it. — It deserves 
especial notice that this jioison is less active, wlieii applied to any other part, of the body 
(even, according to Orfila, when introduced into tlie jugular vein) than when respired. 
That its activity is very considiu'ahly less wlum iiit roducial into the alimentary canal, 
must be veiy obvious when wt. consider the freedom and impunity with whicli sulpliu- 
retted waters arc drank, and tlie fact that sulpliuret ted hydrogen is freipiently developed 
in the intestinal tube without any known ill eJlcets. Ihiforc its absorption from the 
alimentary canal, it probably undergoes some cliemical cliaiige — perhaps foniis with the 
soda of the bile sidphurct of sodium mid water (see the article JSaljj/mrosa, p. 1811). 

Sulphuretted hydrogen gas has been employed in medicine ; but its use requires great 
caution. The inhalation of air sliglitly impregnated with it has been employed to lessen 
the irritability and excitability of the lungs, in chronic inflammation and phtliisical afiee> 
tions of these organs. The benefit which, according to Galen, pulmonary invalids obtained 
by travelling in Sicily has been ascribed to the presence of sulphur in the atmosplierc ; 
anikit has been stated that iu the ueighbourliood of sul])liur springs, — ^thosc of Aix-la- 
Chapellc, for example, — phthisis is less prevalent than in oilier places. Local baths of 
Bulpnurcttcd hydrogen gas, or of acpieous vapour impn^giiatcd with this gas, have been 
employed with benefit in obstinate I'heiimatic and gouty affections, and chronic cutaneous 
affections. 

As a medicine it is rarely employed except in the form of the sulphurous mineral, waters 
(sec ante, p. 298). An aqueous solution of it, artificially prepared, is, however, some4imcs 
used. 

Aqua Acidi HyDnosuLPiiuniCT ; Ifydrosulphurata ; Acidum HydrosulpJmrictm 
Aquk Solutum ; Sulphuretted IJydrogen Water. — ^This is prepared by passing sulphuretted 
hydrogen gas into cold distilled water until it ceases to be absorbed. 6r, better still, 
by passing sulphuretted liycbogcn into a bottle, filled with distilled water, and inverted 
over the pneumatic trough, until two-tliirds of the water are displaced. Then stopper tlie 
bottle, knd shake that the gas may be absorbed by the water in the bottle. Preserve the 
solution in a bottle completely filled with it. 

At ordinary temperatures and pressures, water absorbs two or three volumes of tliis 
gas. The solution has the smell of the gas, and a nauseous, sulphurous taste. By 
exposure to the air it becomes decomposed ; its hj^pgen being sweetish, oxidized, and 
converted into water, and its sulphur precipitated. 

This solution is chiefly employed for chemical and toxicological purposes. 

The general effects of sulphuretted hydrogen water taken iu small doses arc those of 
the mlphurosa before mentioned. (Sec ante, p. 183.) It promotes and improves the 
secretions of the mucous Surfaces, the skin, and the glands ; and is considered to liavc a 
j^cific influence over the liver and port^ system, including the hemorrhoidal vessels. 


* Joluifelon’s lAci. on AgriavHural Chemistry^ 2<1 ed. 1847. 
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Thus its sensible cfTccts are those of an aperient, expectorant, sudorific, cholagogue, 
diuretic, and cmmcnagogiic. It is useful in medicine as an alterative and resolvent. 
Lcssraann^ describes sulphuretted hydrogen as being a stimulant to the vascular system, 
to th(j nerves, and to tlic secreting organs. 

Sulphuretted hydrogen water sometimes occasions nausea and vomiting. ^ Taken in 
larg(^ (]uautities it becomes absorbed, and operates as a narcotic poison, producing clfccts 
similar to those caused by its inhalation. It would appear, therefore, that moderate 
qmmi.ities when swallowed undergo a kind of digestion and assimilation (as above alluded 
to) ; but iliat large quantities arc absorbed unaltered, and act as a poison. 

Sul})liurett,(‘,d hydrogen water has biicn used as an antidote in poisoning by the salts of 
lead. Its oflicacy consists in its converting the lead salt into a sulphurct of lead. It has 
;ilso been employed to check mercurial salivation. It is only adapted for maladies of a 
elironie character, principally cutaneous, rheumatic, gouty, syphilitic, broncliial, hepatic, 
uud luMuorrhoidiil affections. 

When administered as an antidote, it may be given in doses of a wine-glassful, at inter- 
vals (d* Irom a quarter of an lioiir to an hour, according to circumstances. In otlicr cases 
ii. is given to tlie extent of from half a wine pint to a pint during the day. A little 
essf’iiee, of peppermint may be taken as a corrective. It is sometimes administered with 
carbonic acid or Sedters water. 

ExlcniaJly, sulphuretted hydrogen water has been used as a wash or bath. In general, 
however, a solution of sulphurct of potassium or of sulpliuret of calcium is employed as a 
substitute. (Sec BahiPum mlphumtum.) 

Hahnemann's test liquor {liquor probafAmus Jfahmmanni) for detecting the presence of 
lead in wine is prepared by adding a dniclmi of tartaric acid to four ounces of sulphuretted 
Ijydrogcn water. It is, therefore, an acidulated sulphuretted hydrogen water {aqua 
hf/drosKlphiirata acidu la.) 


14. Carbonii Bisulphuretum.— Bisulphuret of Carbon* 


Formula CS-. Equivalent Weight 38. 'Equivalent Volume of Vapour I or 


Sulphide of Carbon ; Carburet of Sulphur ; Alcohol of Sulphur or Sidq)hnris Alcohol . — 
Discovered in 179(5 by Larapadius.^ It was at first supposed to be a compound of 
sulplmr and carbon. It is obtained by passing the vapour of sulpliur over red not char- 
coal, mid condensing the vapour of the bisulphurct eitlier in a receiver cooled to 82° E., 
OL- in ice-cold water .'•* It may also be procured by distilling a mixture of iron pyrites 
(EcS‘) and charcoal.'* At ordinary temperatures, sulphur and carbon are without action 
on tuich other ; but when snlfdiur vapour comes in contact with glowing carbon, coiut 
hiuation takes place, and ihc bisulphurct of carbon is formed. The product requires to 
b(i rectified by reibstiUation. If it be required free from water, it must be redistilled 
from chloride of calcium. 

llisulpliuret of carbon is a highly refractive, limpid, colourlcvss liquid, whose odour is 
felid jiiid somewhat analogous to tbat of putrid cabbage. It is extremely volatile, and 
[nodnccs intense cold by its evaporation. Its taste is ])ungeiit and hot. lit is heavier 
tliaii water, having a sp. gr. of 1 *272. It boils at I0G° E., and freezes at — 60° E. It is 
very combustible, burning in the air with a pale blue flame, and disengagiug sulphurous 
and carbonic acids. It is insoluble in water, but is soluble in alcohol, ether, tlie volatile 
and the flxed oils. It dissolves sulphur, iodine, phosphorus, camphor, and some resins. 

Be Aeris Eydrothionici usu Medico^ Biss, inaug, Med. Berol. 1830. 

Lampadiua has subsequently described the preparation, properties, and therapeutical applications 
T monograph entitled Ueber den SchwefelalkoJiol, &c. Ereib. 1826. — 2te Aufl. 

Various forms of apparatus have been employed in this process. Several of these are figured in 
B. Gineliu’s llandbuch. A convenient apparatus is also described by Wittstcin {Ueber die Larsiell, 
u. Prif, chem. u.pharm. Frilparaie^ Munch. 1846j. 

Minute quantities of bisulphurct of carbon have been detected in coal gas. The injury sustained 
J>y the bindings of books in the libraries of the Loudon Institution find Athenecum Club, appeal's 
to be in part referable to the action of an acid compound of sulphur formed by the combustion of 
coal gas (see Fharwaceutieal Journal^ vol. vi. p.«584). This compoun(| is probably the product of 
the combustion of the bisulphurct of carbon contained in the gas. 
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It combines with the basic snlphuret, forming a sulphocarbonatc. Thus, when it is mixed 
with caustic potash, the products are carbonate of potash and the sulphocarbonatc of 
potassium, 3K0 + 3CS2«K0,C02+2 (KS, CS^). 

It is characterised by its odour, its sp. p., its high refractive power, the colour of its 
flame and the products of its combustion, its insolubility in water, and by the action of 
iodine on it. TT^tli of its weight of iodine dissolves in it, yielding an amethystine or 
bluish-red solution ; ^^rth part yields a pale rosc-red solution. 

It consists of 1579 per cent, of carbon and 84*21 per cent, of sulphur ; or 1 atom=G 
of carbon, and 2 atoms —32 of sulphur. 

Its purity is rccogniused by the following characters It should be limpid, colourless, 
completely volatile (not leaving a residue of sulphur or other solid matters when sub- 
mitted to evaporation), and not darken white lead (by which the absence of sulphurett ed 
hydrogen is shown). 

Bisulphuret of carbon is allied in its action on the system to sulphuric ether. By 
some it is considered intermediate between ether and ammonia. It, is an acrid 
or local irritant (see ante^ p. 104), a diffusible stimulant (sec ante, ]). 217), a narcotic 
or stupefacient (see p. 200), and an anesthetic (sec antc^ p. 203). It agrees wit h 
ether, also, in the circumstance tliat by its evaporation it produces intense cold. It 
augments the frequency of the heart’s action, and acts as a powerful sudorific. T)iun;tie 
and emmenagogne effects have also been ascribed to it. If the vapour of it be applied to 
the shut eye for a minute or two, it generally causes contraction, seldom dilatation, of 
the pupil.^ 

As a topical remedy, it has been used as a cooling agent, by evaporation, and as a 
stimulant and resolvent. Internally, it has been employed as a stimulant, analeptic, or 
restorative (sec ante^ p. 218), as a sudorific, emmenagogne, echolic (see ante^ p. 264), and 
anajsthetic (see antCy p. 203). 

Bisulphuret of carbon has been employed as an analeptic or restorative in fainting, 
hysterical fits, and in asphyxia. In these cases, its vapour, like that of ammonia, is 
applied to the nose, or, when the patients arc able to swallow, a few drops are administered 
by the stomach every ten minutes. It has also been used to relieve intoxication. 

In rheumatic and gouty affections, it has been administered intcrnfilly as a powerful 
stimulant and sudorific, and applied externally as a counter-irritant and resolvent. 

It has also been employed as a sudorific and alterative in cutaneous affections ; as an 
eminenagogue in amenorrheea ; as an cebolio in feeble uterine contraef-ions ; as a local 
resolvent in glandular swellings ; as a sorbefaeient in goitre, and in many other cases.- 

Very recently it has been tried as an anaesthetic by I)r. Simpson.® His account 
of its effects is as follows : — 

It has been stated in various literary journals, that bisulphuret of carbon has lately 
been used as an anesthetic agent at Christiana; but no particulars regarding its employ- 
ment in Norway, have, as far as I know, been yet published. 

"I have breathed the vapour of bisulphuret of carbon, and exhibited it to about twenty 
other individuals, and it is certainly a very rapid and powerful anesthetic. One or two 
stated that they found it even more pleasant than chlorofonn ; but in several it produced 
depressing and disagreeable visions, and was followed for some hours by headache and 
^odiness, even when giveji only in small doses. In one instance I exliibited it, with Mr. 
MiUer*s permission, to a patient, from whom he removed a tumour of the mamma. It 
very spee<flly produced a full ansesthetic effect ; but it was difficult to regulate it during 
the operation. The patient was restless in the latter y)art of it, but felt nothing. Like 
several others when under it, her eyes remained wude open. After the operation she w'as 
ditremely sick, with much and long-continued headache ; and, for fifty or sixty hours 
subsequently, her pulse was high and rapid, without rigor or symptoms of fever. 

I tried its effects in a case of mid^vifery, in presence of £)r. Weir, Dr. Duncan, Mr. 
Norris, and a number of the pupils of the Maternity Hospitd. It was employed at 
in1;eiTals during three-quarters of an hour. The patient was easily brought under its 
influence, a few inspirations sufficing for that purpose ; but it was found altogether 


^ Dr. Turnbull, London Medical Gazette ^ Nov. 5, 1842. 

^ For notices of some of its other uses, the reader is referred to Richter’s Avsfuhrliche 
miUeUehre^ Rd. iii. S. 464 ; and Bd, vi. S. 457 ; Riecke, Lie n^meren Arzneimittel, 2tc Aiifl. 1840 : 
Dttuglison’s Neto Bemedies, 1843 ; and Aschenbrepner, Lie neueren ArzneimitteL Erlangen, 1848. 
® Lharmaceviical Jowrn^l, vol. vii. p. 517. 
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impossible to produce by it the kind of continuous sleep attending the use of chloroform. 
Its action was so strong, that when given, as a pain threatened or commenced, it imme- 
diately aiiected the power of the uterine contractions, so as often to suspend them; and 
yet its effects were so transient that the state of ancBsthesia had generally passed off 
within a minute or two afterwards. The patient anxiously asked for it at the commence- 
ment of each pain. During its use she was occasionally sick, and vomited several times. 
Ijaiterly her respiration became rapid, and her pulse rose extremely high. I then changed 
the inhalation for chloroform, and, under it, the patient slept quietly on for twenty 
minutes, when the child was bom. During these twenty minutes there was no more 
sicikness or vomiting, and the pulse gradually sank down to its natural standard ; and a 
few minutes after tlie cliild was expelled, and while the mother still slept, her pulse was 
counted at 80 . Next day the mother and infant were both well, and she has made a 
good recovery.” 

Dr. Snow^ has tried the effect of its vapour when diffused through air on miec. He 
says that it does not cause muscular relaxation prior to death ; but tremulous convulsions 
continue till death, which seems to be threatened almost as soon as complete insensibility 
to external impressions is established. Dr. Snow thinks that a single deep inspii*ation of 
air saturated witli its vapour, at a summer temperature, would produce instant death. 

Bisulphiirct of carbon is administered internally in doses varying from two or six, or 
more, drops taken on sugar ; or dissolved in four times its volume of ether or alcohol ; 
or mixed with milk or mucilaginous decoctions. 

Externally, it is employed m the fonn of embrocation or liniment com}>osed of one part 
bisnlpliurct and two parts of almond or olive oil, or of alcohol. Sometimes one part 
of camphor is dissolved in two parts of the bisulphuret, and the solution mixed with 
four parts of alcohol. 


Order VTI. CHLORINE AND ITS COMBINATIONS WITH 
HYDROGEN AND SULPHUR. 

15. CHLORINIUM.- CHLORINE. 

Sfmbol Cl. Equivalent Weight 35*5. Equivalent Volume 1 or 1 j 


History. — This gas was discovered by Scheele in 1774, who termed it 
(irj)hloguticated muriatic acid, Bcrthollct, in 1785, named it oooygcuatcd 
muriatic acid. Sir H. Davy called it chlorine (from egren)^ on 

account of its colour. 

Natural History. — It is found in both kingdoms of nature. 

a. In THE Inorganisei) Kingdom it exists principally in combination with sodium, 
cither dissolv(^d in tlie water of the ocean or lonniiig deposits of rock salt. Chlorine 
also occurs in combination with magnesium, calcium, lead, silver, &c. Tree liydrocliloric 
^id is met with in the neighbourhood of volcanoes, and is probably produced by the 
uecoiuposition of some chloride. 

In the Organised Kingdom it is found, in combination, in both aninuils and 
vegetables. SprcngcD says, maritime plants exhale clilorine principally during the night. 
Hydrochloric acid, m the free state, exists, according to Dr. Prout, in the stomach of 
animals during the process of digestion. 

Preparation. — There are several methods of procuring chlorine gas : — 

I. By adding diluted sulphuric acid to a mixture of common salt and 
Innoxide of mangatiese. — ^This is the cheapest and most usual way of pre- 
paring it. Mix intimately three parts of dried common salt with two parts 


1 land, Ifed, Gaz. June 23d, 1848. 

* l)e Candolle, Phytiol, Vegel, tom. i. p. 2(60. 
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of the binoxide of manganese, and introduce the mixture into a retort. Then 
add as much sulphuric acid, previously mixed with its owii weight of water, 
as will form a mixture of the consistence of cream. (Brahde directs 8 salt, 
3 manganese, 4 water, and 5 acid; Th6nard, IJ salt, 1 manganese, 2 acid, 
and 2 water ; Graham, 8 salt, 6 manganese, and dilute acid as much as con- 
tains 13 parts of oil of vitriol.) 

On the application of a gentle heat, the gas is copiously evolved, and may 
be collected over either warm or cold water. ^ 

In this process two equivalents of sulphuric acid react on one equivalent 
of the binoxide and on one equivalent of chloride of sodium, and yield one 
equivalent of chlorine, one equivalent of the sulphate of the protoxide of 
manganese, and one equivalent of sulphate of soda, Mn02 + NaCl+2S03=: 
Mn0,S03 + Na0,S03 + CL 

Materials. 

1 eq. Chloride Sodium 

1 eq. Binoxide Maugf 

2eq. Sulphuric Acid . , 

182*5 182.S 182*5 

2. .By heatiny a mixture of equal weights of common hydrochloric 
acid and binoxide of manganese in a glass retort over a lamp. 

In this process two equivalents of hydrochloric acid react on one equivalent 
of the binoxide, and yield one equivalent of chlorine, two equivalents of water, 
and one equivalent of protochloride of manganese, Mn02 4-2H01=MnClH- 

2HO+a 

Materials. Composition. 

{ 1 eq, CMortne 35*1 
1 eq. Chlorine 35*5 
2 eq, Hydrog, 2 

117 117 

3. By the action of sulphuric or hydrochloric acid on chloride of lime, 
— ^This method may be resorted to when binoxide of manganese cannot bo 
procured. The products of the reaction of the ingredients ore — chlorine, 
water, and either sulphate of lime or chloride of calcium, according as 
sulphuric or hydrochloric acid has been employed. When sulphuric acid is 
employed, the equation is as follows (CaCl+Ca0,C10) 4-2803=2 (CaO, 
S03) +201. ■ . ' 

Peopeuties. a. Of gaseous chlorine, — Chlorine, at ordinary temperatures 
and pressures, is a gaseous substance, having a yellowish-green colour, a 
pungent, suffocating odour, and an astringent taste. Its sp. gr., according 
to Gay-Lussac, is 2*47. It is not combustible, but is a supporter of com- 
bustion. Phosphorus and powdered antimony take fire spontaneously 
when introduced into it ; and a taper burns in it, with the evolution of a red 
light and much smoke^ When water is present it destroys vegetable colours, 

^ For farther information respecting the comtneicial mode of preparing chlorine, see HypocMorU^ 
of lime. • 


Products. 

-1 eq. Chlorine 35*5 



2 eq. Water 18 

1 eq. Protochlo. Mang. . . 63*5 

117 


Composition. 

Ko.e / 1 ^7* Chlorine 35*5— 

^°{leq. Sodium 23 

. . f 1 eq. Oxygen 8 j ^ 

• LI eq,ProtoxideMang.S6 

QA / ^ Acid 40 

L 1 eq. Sulphuric Acid 40 




Products. 

eq. Chlorine 35*5 



1 eq. Sulphate Soda 71 

1 eq. Protosulphate Mang. 76 
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organic odour!?, and infectious inalXers. Hence its use as a bleaching agent, 
a deodorizer, and a disinfectant (see (nU(\ j). 1()2). 

/). Of 11 * 1(1 id (Morin (\ — By a ])ressure of 4 atmospheres, at the temperature 
of R, clilorine is a yellow li(juid, having a sp. gr. of 1*33 (water being 
1*0). Karaday could not freeze it at —166° K. 

{)h(iriUdvrMicH,--^\\\r. colour and odour of cldorine readily distinguish it 
from otlier gases. Free chlorine decolorizes a solution of sulphate of indigo, 
li, forms a white*, curdy precipitate {(di/orid*^ of silver) with the nitrate of 
silver^ : this precipitate blackens by exjmsure to light (from the escape of 
some chlorine and the formation of a subchloride of silver^) ; is insoluble in 
nitric acid, cold or boiling; readily dissolves in liquid ammonia ; when heated 
in a glass tube, fustis, and, on cooling, concretes into a grey, semi-transparent 
mass [horn silv( 0 ' or innn corned) ; and lastly, when heated with potash, it 
\ iclds metallic silver and a chloride of potassium. 

Hydrochloric acid and the soluble metallic chlorid(^s, like free chlorine, 
vi(!ld a white jnecipitatc of (diloridc of silver on the addition of nitrate of 
silvtn*. 

Groinalc, f)r()nii(l(!, iodaio, and iodide of silver, lik(^ chloride of silver, are insoluble in 
till I lie nitric acid. 

Nil rale of silvei’ does not occasion a precipitate in a solut ion cither of a j>erclil()rate or 
a ehiorate. 

Free ehloritie bleach(‘s a solution of sulidiate of indigo. By tliis test it 
may be distinguished both from liydfochloric acid and the chlorides. If, 
liovvcvei, hydrochloric acid or a. solubh*, chloride be added to water coloured 
hlu(‘ by sulphate of indigo, and the solution be submitted to the a(*-tion of a 
gah aiiic battery, chlorine is evolved at the anode or positive pole, and bleaches 
rlu*. indigo i'n its iiiiniediate neighbourhood. 

Ilypo(;lilorous acid (CIO) and the alk.aliiie hypochlorites, as also hyjioehloric acid (ClO^j, 
possess bleaching ])r()])erties like ehloriiie.. The odour of these two oxides of chlorine is, 
however, very dilVenuil from that of ]jure chlorine. “ Tlypoehlorie acid gas may be dis- 
tinguished from clilorine, b(‘caus(^ its bloaeiiing power is not destroyed by a solution of 
arsenkms acid in muriatic acid” (iVligot). 

An a(jueous solutioji of cliloriiu* dissolves leaf-gold. The chlorides, when 
Invcited with oil of vitriol, evolve liydrochlorie acid. 

PuYsioLOGiCAii Effects. «. On Ve(jet((hl(s. — The germination of seeds 
has been said to be jiromoted by watering f liein with a weak solution of 
chlorine;-^ bnt the staicnient is probably (UToneous. 

On Animals (jene rally, — Nysien'* injected a small quantity of chlorine 
gas into the jugular vein of a dog, and the only eflect was howling. A larger 
quantity occasioned difficult respiration, apparently great agony, and death in 
tliree minutes. The body was opened four minutes afterwards : the blood 
WHS fluid and venous in the oniric I es and ventricles, which contained neither 
gas nor coagiila. On another occasion he threw this gas into the pleura, and 
therehy produced inffamrnation of fJiis membrane and death. IVom these 


* Some hypochlorite oC silv«n’ (which is subsequently converted into chloride and chlorate of 
'•ilvi'p) is probably also formed. 

Wet/.lar, in Landgrebe’s Vrrsiccf/ iiber das l.ichl^ |». 53, 1831. 
ll‘‘ Candolle, Phi/slologie Veytitale^ 1. ii. ]). 632. 
d«(:/it’irhes, p. 140. 

VOL. J. 5 B 
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experiments Nysten^ concludes that it is a local irritant, but has no specific 
effect on any part of the system. 

y. On Man , — Clilorine gas acts as a local irritant. Its chemical agency 
has been before alluded to (see ante, p. 93). Mr. Wallace ^ tells us that 
diluted with air or aqueous vapour, of 116° E., and applied to the skin,, it 
produces peculiar sensations, similar to those caused by the bite or sting of 
insects : this effect is accompanied with copious perspiration, and a determina- 
tion of blood to the skin, sometimes attended with an eruption^ minute 
papula), or even vesicles. Applied to the skin in a pure form, its action is 
similar, but more energetic. 

If an attempt be made to inspire midiluted chlorine gas, it produces spasm 
of the glottis (sec ante, p. 113). If the gas be mixed with air, it enters into 
the bronchial ramifications, causes a sensation of tightness and suffocation, 
and violent cough. Twice I have suffered most severely from the accidental 
inhalation of it ; and each time it gave me the sensation of constriction of 
the air-tubes, such as might be produced by a spasmodic condition of the 
muscular fibres of the bronchial tubes. The attack usually goes off' in increased 
secretion from the mucous membrane. When diluted with a large quantity 
of air, chlorine may be inhaled without exciting cough : it occasions a sensation 
of warmth in the respiratory passages, and promotes expectoration. 

The irritating effects of chlorine are less powerful on those accustomed to 
inhale it ; as I have repeatedly seen in patients who were using the gas, and 
which* is also proved by the following statement, made by Dr, Christison — 

I have been told (says he) by a chemical manufacturer at Belfast, that liis 
workmen can work with impunity in an atmosphere of chlorine, where he 
himself could not remain above a few minutes.^^ 

The constitutional or remote effect caused by inhalations of chlorine, is 
increased frequency of the pulse and of respiration. But this effect may be 
in part owing to the augmented muscular efforts of the patient. Mr. W^ace 
states, that the application of chlorine to the skin also occasions soreness of 
the mouth, fauces, and oesophagus, increased vascularity, and even minute 
ulcerations of these parts, and an alteration in the quantity and quality of the 
salivary and biliary secretions. He thinks that it has a tranquillizing, and at 
the same time exciting, power with respect to the nervous system. It would 
appear, from the observations of Professor Albers,^ that though the topical 
action of chlorine is stimulating, yet the remote action is antiphlogistic ; for 
it diminished the frequency of the pulse, calmed excitement, and produced 
effects which may be termed antiplilogistic. Dr. Christison teUs us, that at 
the Belfast manufactory above alluded to, the chief consequences of exposure 
to an atmosphere of chlorine are acidity and other stomach complaints, which 
the men generally correct by taking chalk. Absorption of fat is also an effect 
observed in the manufactories at Glasgow, Manchester, and Belfast.^ 

When applied to the skin or bronchial membrane, clilorine gas probably 

^ Op. cit. p. 148. 

® jieseatches respecting the Medical Powers of Chlorine^ particularly in Diseases of the Uver^ 
Loud. 1822. 

^ Treatise on. Poisons, p. 7^6. 

* British and Foreign Medical Review, vol, iv. p. 212. 

* An Experimental Essay on the relative Physiological and Medicinal Properties of Iodine and 
its Compounds, by C. CogsWell, A.B. M.D. EdiTib.*1837.. p. 82. 
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becomes absorbed ; for Mr. Wallace found that the urine acquired bleaching 
j)roperties under its use. 

Uses. — a. As a fumigating agent y disinfectant y and antiseptic ^ chlorine, 
I believe, stands unrivalled {fiimigatio chlorinii, oxyynuriaticay seu 
Gnytoniana), Hall6, in 1785, appears to have been the first person who 
employed it as a disinfectant; but we are greatly indebted to Guyton-Morveau 
for the zeal and energy he manifested in his attempts to introduce it into use. 
Yor destining miasmata, noxious effluvia, and putrid odours, it is the most 
powerful agent known ; and is, therefore, well adapted for disinfecting prisons, 
ships, hospitals, dissecting-rooms, and all other places, the air of which 
requires purification. The ingredients for producing the gas should be con- 
tained in saucers placed in the higher parts of the room, as the gas which is 
developed wiU descend by its density, and soon become mixed with the 
surrounding air. — The following is the method adopted by Dr. Faraday at 
\ho General Penitentiary at Milbank.^ One part of common salt was intimately 
mixed with one part of the black or binoxide of manganese, then placed in 
a shallow earthen pan, and two parts of oil of vitriol, previously diluted with 
I wo parts, by measure, of w^ater, poured over it, and the whole stirred with a 
stick. Chlorine continued to be liberated from this mixture for four days. 
The f|uantities of the ingredients consumed were 700 tbs. of common salt, 
700 lbs. of binoxide of manganese, and 1400 lbs. of sulphuric acid. The 
disinfecting powxr of chlorine is supposed to depend on its affinity for 
hydrogen, by wdiich it eftecds the decomposition of water or aqueous vapour, 
with the hydrogen of whicdi it unites, while the nascent oxygen oxidizes the 
organic matter : or it may act merely by abstracting hydrogen from the putrid 
miasmata. 

Chlorine fumigations are apparently useless in preventing the progress of 
cholera and erysipelas. In Moscow, chlorine was extensively tried and found 
unavailing, nay, apparently injurious, in cholera. ^^At the tirne,^^ says Dr. 
Albers,^ that the cholera hospital \vas filled with clouds of chlorine, then 
it was that the greatest number of the attendants w^ere attacked.^^^ Some 
years ago chlorine was tried at the SmaU-Pox Hospital, with a view of arresting 
the progress of erysipelas : all offensive smell, as usual, was overcome, but 
the power of communicating the disease remained behind.** 

As an antidote in poisoning hy hydrocyanic acidy sulphuretted 
hydrogen y or hydrosulphate of ammonia , chlorine gas is a, very valuable 
ugent. I believe, however, that chloride of lime will be found a more con- 
yeiiieiit, safe, and opportune substance. The beneficial influence of chlorine 
in the treatment of animals asphyxiated by sulphuretted hydrogen, doubtless 
arises, in part at least, from its chemical properties ; for when mixed with 
sulphuretted hydrogen, it forms chloride of sulphur and hydrocliloric acid. 
Die best method of applying the remedy is to diffuse a little chlorine in the 
air, and then to effect artificial respiration (see antCy p. 161). 

y. Inhaled, in chronic pulmonary diseases, — I have carefully watched 
its effects in phthisis and chronic bronchitis ; and the result of my observation 
i^, that chlorine is rarely serviceable. Frequently, after the first and second 
inhalations, the patients fancy their breatliing much relieved, but the amend- 

, ^ Quarterly Journal of Science and of the Arts, vol. xviii. p. 92. 

” Tjonaon Medical Gazette, vol. viii. 410. " » 

See also Dierbach, Die neust. Enid, in d. Mat, Med. i. 411, 2te Aasg. 1837. 

^ Loudon Medical Gazette, viii. 47 -- 
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ment is seldom ponnaiierit. 1 need hardly say it has no pretensions to the 
cure of tubercular phthisis, but it may be useful as a palliative (sometimes 
diminishing the sweating) ; and I can readily believe that occasionally in 
ulceration of the lungs it may be, as Albers^ declares it is, of essential service, 
though I have not found it so. This would agree with effects observed, in 
surgical practice, of solutions of chlorine and of the hypochlorites on old ulcers. 

For inhalation, either the aqueous solution of chlorine, or a small portion 
of the chloride of lime, may be placed in the inhaling bottles (figs. 66* and 

67) : if the latter be not sufficiently 
Fig. 60. Fig. 67. strong, a few drops of muriatic acid 

are to be added to develope free chlo- 
rine. 

hf diseases of the liver, not 
attended with active inflammation, Mr. 
Wallace has successfully employed 
gaseous chlorine, either in the pure 
state or diluted with air or aqueous 
vapour. Tlie benefit of chlorine in 
these cases has been confirmed by 
others. The temjierature of the bath, 
and the time tlie patient ought to re- 
main in it, will vary in different in- 
stances ; but Mr. Wallace thinks that, 
Inhalmj Bottles. in the greater number, 150® E. will 

be found to answer best, and the proper 
time about half an hour. T1ie benefit obtained is in part referable to the 
heat employed ; in part to the irritant effect of the chlorine on the skin ; and 
(according to Mr. Wallace) in part to the vspecific influence of chlorine on the 
liver.2 Ziese, an apothecary at Altona, has also employed chlorine baths in 
these cases with advantage. 

A^fTiDOTES. — The inhalation of ammoniacal gas, of the vapour of warm 
water, of spirit of wine, or of ether, has been recommended, to relieve the 
effects of chlorine. 1 tried them all wlnm suffering myself, but without the 
least apparent benefit. In a case related by Kastner, and which is reported 
in Wibmeris work,^ sulphuretted hydrogen gave great relief. If this agent 
be employed, it must be done cautiously, as it is itself a powerful poison. 

AQD.1 CHLORINII Ph. Dub. ; Chlorittei Chlorine W ater . 

— Solutio Chlorinii; Aqua Oxymuriatica ; Liquor Ghlori ; Liquid 
Oxy muriatic Acid. — This is readily prepared by passing chlorine gas 
(prepared as before directed) through water placed in a Wonlfe’s bottle. The 
gas may be generated in a clean Elorence flask; to. which a curved tube is 
adapted by means of a cork. The receiving vessel bolding the water may be, 
in the absence of a double-necked bottle, a six- or eight-ounce phial ; or a 
wide-mouthed bottle closed by a cork having two perforations, through one 
of which passes a glass tube open at the top, and dipping into the water 
beneath; while through the other passes the end of the tub^e conveying the 
gas from the flask intorthe neater. 

* British and Foreign Medical Review, Vol. iv. p. 212. 

• For a sketch of the apparatus used, sec Lancet, vol. i. for 1831-32, p. 859. 

2 Die Wirknng der Arzneim. u. Gifte, 2er Bd. S. 109, Miiuchen, 1832. 
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Ohlok-tne Water; its Effects aot Uses. 

In tlie Dublin Pharmacopcda, the proportions of ingredients used are, Dried Muriate 
of Soda, 100 parts ; Oxide of Manganese, 30 parts ; Sulphuric Acid, 87 parts ; Water, 
124 parts. Tnc gas is to be gradually evolved from this mixture, contained in a retort, 
and transmitted through 200 parts of Distilled Water. 

In the Edinburgh Phamiacopmia^ the process is somewhat different. Muriate of Soda, 
60 grs., and Red Oxide of Lead, 350 grs., are to be triturated together ; then put into 
ftvih. of Water, contained in a bottle with a glass stopper ; afterwards f5ij, of Sulphuric 
Acia added, and the mixture agitated until all the Rea Oxide becomes white. The in- 
soluble matter is to be allowed to subside before using the liquid. 

In this process, chlorine and sulphate of soda are formed in solution, and wliite 
sulphate of the protoxide of lead is precipitated. The sodium of the common 
salt is oxidized by the nascent oxygen evolved by the red lead, in consequence 
of the action of the sulphuric acid on it. This process has been contrived to 
obviate the necessity of having to pass the gas through w^ater, the apparatus 
for viliich operation might not be at hand. 

In the Phamiacopoiia Nosocomii Mlddlesea^ensis, Loud. 1841, is the 
following formula for a solution of chlorine {nolutw chlorinii) : — 

Ju. Potassaj Chloratis, 5ij* ; Acidi Hydrochlorici, Aqum destillatse, aa. f^ij. Miscc. 

When hydrochloric acid in excess is made to act on chlorate of potash, the 
products are chloride of potassium, w^ater, and free chlorine, KO,C10® + 
6HCl=KCl4- 3HO + 3C1. — The solution, as thus prepared, contains chloride 
of potassium as well as chlorine. It should be kept in a stoppered bottle in a 
dark place. It is used in the preparation of a mixture and gargle of chlorine. 

1. Mistura Chlorinii. Jo. Solutionis Chlorinii, Ph. Middlesex., 5iij. ; Aquai dostillatsc, 

fSxij. Misce. — This mixture may be flavoiued with simple syrup or syrup of orange- 
peel. Dose, one or two table spoonfuls. * 

2. Cargarisma Chlorinii. Jt. Solutionis Chlorinii, Ph. Middlesex., fjij.; Aquae des- 
tillatae, Jx. Misce. — Used in scarlet fever, malignant sore throat, &c. 

Chlorine combines with water to form a solid crystalline hydrate ^ 1 OHO, Cl. 
This is pale yellow and transparent. When chlorine gas is prepared over 
water nearly at the freezing point (32° F.), bubbles of gas, in their passage 
through the water, sometimes become enveloped with a crystalline coating of 
the hydrate of chlorine. 

At the temperature of 60° F., and when the mercury in the barometer 
is standing at 30 inches, water takes up about twice its bulk of chlorine gas 
(Gay-Lussac). The solution has a greenish-yellow colour, the strong and 
peculiar odour of the gas, and an astringent taste. Its sp. gr. is I’003. At 
about 32° it freezes and separates into the sohd hydrate of chlorine (10HO,C1) 
and ice free from chlorine. It bleaches vegetable colours, as tincture of 
litmus, turmeric, &c. By exposure to light, the water is decomposed, oxygen 
is evolved, and hydrochloric acid formed in solution, HO-f Cl=0-f HCl. 
Hence the solution should be kept in bottles excluded from the light. Prepared 
according to the Edinburgh Pharmacopoeia, the liquid holds in solution a 
little sulphate of soda, and deposits a wmte insoluble sulphate of lead. 

Its odour, its action on a solution of nitrate of silver (as before described 
for chlorine gas), its power of dissolving leaf-gold, and its bleaching properties, 
readily distinguish this solution. It destroys the blue colour of iodide of 
starch and of sulphate of indigo. A piece of silver plunged into it is imme- 
diately blackened. * 

In a concentrated form, the aqueous solution of clilorine acts as a corrosive 
poison. Somewhat diluted, it ceases to be a caustic, bAt is a powerful local 
irritant. Administered in proper doses, and sufficiently diluted, it operates as 
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a tonic and stimulant. The continued use of it is said to cause salivation. 
Applied to dead organic matter, it operates as an antiseptic and disinfectant. 

Chlorine water has been employed in medicine both as an external and in- 
ternal remedy. 

Externally it has been used, in the concentrated form, as a caustic applica- 
tion to wounds caused by rabid animals ; diluted, it has been employed as a 
wash in skin diseases (itch and porrigo) ; as a gargle in putrid sore-throat ; 
as a local bath in liver diseases ; and as an application to cancerous and other 
ulcers attended with a fetid discharge. In the latter cases I ha.ve repeatedly 
employed it with advantage, though I give the preference to a solution of the 
chloride [hypochlorite] of soda. 

Internally it has been administered in those diseases denominated putrid ; 
for example, in the worst forms of typhus, in scarlet fever,^ and in malignant 
sore-throat. It has also been employed in venereal maladies, and in diseases 
of the liver. 

The dose of the solution of chlorine varies with the degree of concentration. 
I have frequently allowed patients to drink, ad Hbitiim, water to which some 
of this solution has been added. If made according to the directions of the 
Dublin Pharmacopoeia, the dose is from one to two drachms properly diluted. 

According to Devergie,^ the antidote for poisoning by a solution of clilorine 
is albumen. The white of egg, mixed with water or milk (tlie caseuin of 
which is as effective as the albumen of the egg), is to be given in large quan- 
tities. The compound which albumen forms with clilorine lias little or no 
action on the animal economy, and may be readily expelled from the stomach. 
In the absence of eggs or milk, flour might be exhibited ; or if this cannot be. 
procured, magnesia or chalk. The gastro-enteritic symptoms are, of course, 
to be combated in the usual way. ^ 

16. ACIDUM HYDROCHI.ORlCU]V[.-HYDROCHIiORIC 

ACID. 

Formula HCl. Equivalent Wt, 36'5. Eqidvulcnt Vol. of the Acid Gas 2 or 

History, — Watery hydrochloric acid was probably known to Geber, the 
Arabian chemist, in the 8th century. Basil Valentine described it in the 
15th century. The present mode of obtaining it was contrived by Glauber. 
Priestley, in 1774, first obtaineil gaseous hydrochloric acid. Scheele, in 1774, 
may be regarded as the first person who entertained a correct notion of the 
composition of this acid ; and to Sir H. Davy we are principally indebted for 
the establishment of Scheele^s opinion. 

The acid was formerly called marine or muriatic acid (from t 7 iuria, brine 
or salt water). It is now usually termed, from its composition, hydrochloric 
or chlorhydric acid. 

Natural History. — It is found in both kingdoms of nature. 

a. In the Inorganised Kingdom. — ^Hydrochloric acid is one of the gaseous products 
of volcanoes. 

i3. In the Organised Kingdom. — ^F ree hydrochloric acid is a constituent of the gastric 

* See a paper On the Use of Chlorine in Scarlatina, by Messrs. Tayiiton and Williams, in Lond. 
Med. Gaz. vol. iv. p. 432. ^[The authors speak oP- “the ehlorine.” Is not a chloride (hypochlo- 
rite) meant ?] 

* Mededne LSgale, t. ii. p. 634, Paris, 1 836. 




Gaskous Hydrochlobtc Acid. 


375 


juice in the human subject (?). Chcvreul states that he detected free hydrochloric acid in 
the juice of Isatis tinctoria. 

Forms. — Hydrocliloric acid is used in two forms ; in the gaseous state 
[gaseotis hydrochloric acid), and dissolved in water {watery hydrochloric 
acid)* ^ 

1. Gaseous Hydrocliloric Acid. 

Synonymes. — Maria tic acid yas ; hydrochloric acid gas ; chlorhydric 
acid gas. 

Preparation. — Hydrochloric acid^in the gaseous state, is procured by the 
action of oil of vitriol on dried chloride of sodium. The ingredients should 
be introduced into a tubulated retort, the neck of which is lined with bibulous 
paper, and the gas collected over mercury. Or they may be placed in a clean 
and dry oil flask, and the gas conveyed, by means of a glass tube curved 
twice at right angles, into a proper receptacle, as a bottle, from which the gas 
expels the air by its greater gravity. 

In tliis process, one equivalent of chloride of sodium reacts on one equiva- 
lent of protohydrate of sulphuric acid (strong oil of vitriol), and produces one 
equivalent of hydrochloric acid (gas), and one equivalent of sulphate of soda. 
NaCl + H0,S03=Na0,S03 + HC1. 


Matkrials. Composition. 


Products. 


1 eq. Chloride ( 1 eq. Chlorine 35'5 

Sodium 58*5 \ 1 eg. fiodium 23 


leq. Liquid Sul- 
phuric Acid . 49 


1 eg. Sulphuric Acid . . 40 



1 eq. Hydrochloric Acid 36*5 


1 eq. Sulph.’Soda 71 


107-5 


107-5 


107*5 


Properties. — It is a colourless invisible gas, fuming in the air, in conse- 
quence of its affinity for aqueous vapour. It is rapidly absorbed by water. 
At 40° F., water dissolves about 480 times its bulk of this gas. Its specific 
gravity is 1*264 [1*269 Berzelius]. It has a pungent odour and acid taste. 
Under a pressure of 40 atmospheres, at 50° F., it becomes a colourless liquid 
{liquid hydrochloric acid). It is neither combustible nor a supporter of 
(jombustion. When added to a base (that is, a metallic oxide), water and a 
chloride arc the results. HCl + MO=HO + MCl. 

Characteristics. — Hydrocliloric acid gas is known by its fuming in the 
air, by its odour, by its reddening moistened litmus paper, by its forming 
white fumes with the vapour of ammonia, and by its yielding, with a solution 
of nitrate of silver, a white precipitate of chloride of silver (see ante, p. 369). 

Composition. — The composition of this gas is determined both by analysis 
and synthesis. Thus, one volume of chlorine gas may be made to combine 
with one volume of hydrogen gas by the aid of light, heat, or electricity ; and 
the resulting compound consists of two volumes of hydrochloric acid gas. 
Potassium or zinc heated in two volumes of this acid gas, absorbs the chlorine 
and leaves a volume of hydrogen. 


Cunstifuf'7fU\ Remits. 


1 eq. 
Chlor. 


leq. 

-- 365 . 


Hydro- 



r:. 

chloric 

1 eq. 
Hjar, 


acid ffas 


==305 

- 1 . 




Atoms, Eq.Wt. 
Chlorine ... 1 ... 35-5 .. 
Hydrogen... 1 ... 1 

Ver Ct. 

. 97*33 1 
. 2-66 

Clilorine gas 

Hydrogen gas 

Vol. 

. 1 ... 
. 1 ... 

Sp. Gr. 

... 2*46 
... 0-069 

“Kiri' • ■ 

.100000 

Hydrochloric Acid 
gos,. 


... 1-264 
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Physiologhcal Effects, a. On VegetahleH , — Mixed with 30,000 times 
its V9}uine of atmospheric air, this gas is said, by Drs. Christison and Turner, ^ 
to have proved fatal to plants, shrivelling and killing all the leaves in twenty, 
four hours. But, according to Messrs. Eogerson,® it is not injurious to vegetables 
when mixed with 1500 times its volume of air. Dr. Christison ascribes these 
different results to Messrs. Rogerson having employed jars of too small size. 
We have good evidence of the poisonous operation of this gas on vegetables 
in the npighbourliood of those chemical manufactories in which carbonate of 
soda is procured from common salt. The fumes of the acid which issue from 
these works have proved so destructive to the surrounding vegetation, that, in 
some instances, the projjrietors have subjected themselves to actions at law, 
and have been compelled either to pay damages, or to purchase the land in 
their immediate vicinity. 

On Animals' this gas acts injuriously, even Avhen mixed with 1500 
times its volume of atmospheric air. Mice or birds introduced into the pun^ 
gas, struggle, gasp, and die, within two or three minutes. Diluted with 
atmospheric air, the effects are of course milder, and in a ratio to the quantity 
of air present. In horses it excites cough and difficulty of breathing. When 
animals are confined in the dilute gas, in addition to the laborious and 
quickened respiration, convulsions occur before death. Messrs. Rogerson 
state, that " in a legal suit for a general nuisance, tried at the Kirkdale Sessions 
House, Liverpool, it was proved that horses, cattle, and men, in passing an 
alkali-works, were made, by inhaling this gas, to cough, and to have their 
breathing much affected. In the case of Wliitehouse 'i\ Stevenson, for a 
special nuisance, lately tried at the Staffordshire Assizes, it was proved that 
the muriatic acid gas from a soap manufactory destroyed vegetation, and that 
passengers were seized with a violent sneezing, coughing, and occasional 
vomiting. One witness stated, that when he was driving a plough, and saw 
the fog, he was obliged to let the horses loose, when they would gallop away 
till they got clear of it.^^ It acts as an irritant on all the mucous membranes. 

. y. On Man this gas acts as an irritant poison, causing difficult respiration, 
cough, and sense of suffocation. In Mr. Rogerson^s case, it caused also 
swelling and inflammation of the throat. Both in man and animals it has 
appeared to produce sleep. 

The action of hydrochloric acid gas on the lungs is injurious in at least 
two w’ays : by excluding atmospheric air, it prevents the decarbonization of 
the blood ; and, secondly, by its irritant, and perhaps also by its chemical 
properties, it alters the physical condition of the bronchial membrane. The 
first effect of attempting to inspire the pure gas seems to be a spasmodic 
closure of the glottis (see atite^ p. 113). Applied to the conjunctiva, it 
causes irritation and opacity. 

Use. — It has been employed as a duwfectant (see antCy p. 163), but is 
admitted on all hands to be much;, inferior to chlorine. The Messrs. Rogerson 
deny that it possesses any disinfecting property. It is perhaps equally difficult 
either to prove or disprove its powers in this respect. The experiments of 
Guyton-Morveau, in purifying the cathedral of Duon, in 1773, are usually 
rrferred to in proof of its disinfecting property. If it possess powers of this 


V Christison ’a Treatise 6n Pnisons. 

^ London Medical Gasette, vol. x. }>. .‘VI 2. 
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kind, they are certainly inferior to chlorine^ or the chlorides [hypochlorites] 
of lime or soda ; but, in the absence of these, hydrochloric acid gas may be 
tried. In neutralizing the vapour of ammonia it is certainly powerful. 

Application. — In order to fumigate a room, building, or vessel, with this 
gas, pour some strong oil of vitriol over dried common salt, contained in a 
saucer or iron or earthen pot, heated by a charcoal fire or hot sand. The 
saucers should be placed in the higher parts of the chamber, so that the gas 
may descend by its gravity. ^ 

Antidote. — Inhaling the vapour of ammonia may be serviceable in neu- 
tralizing hydrochloric acid gas. Symptoip^ of bronchial inflammation are of 
course to be treated in the usual way. 


2. Watery Hydrochloric Acid. 

Synonymes. — This watery or liquid acid was formerly called f^inrit of salt 
[spiritm mlis), or spirit of sea salt {spiritus salts marini), or Glauber s 
spirit of salt [spiritus salis marini Glauberi), 

ft is now commonly termed muriatic acid [acidum muriaticum, Ph. 
Ed. and Dub.) ; or hifdrochloric acid (Ph. Ed. ; acidum hydrochloricum, 
rii. Loud.) ; or-sometimes cldorhydric acid. 

Preparation. — This is obtained by submitting a mixture of common salt 
(cldoride of sodium) and oil of vitriol to distillation in a proper apparatus, 
and condensing the hydrochloric acid gas which passes over in water contained 
in the receiver. Manufacturers of hydrochloric acid generally employ an iron 
or stoneware pot set in brickwork over a fire-place, with a stoneware head 
luted to it, and connected with a row of double-necked bottles, made of the 
same material, and furnished with stop-cocks of e^thenware. The last bottle 
is supplied with a safety tube, dipjring into a vesfl gf water (fig. 68). 


Fig. 68. 



The liquid obtained ^yjthis process is yellow, and constitutes commercial 
^nuriatic acid [acidut^; muriaticum venale ; hydrochloric acid of com- 

merce^ Ph. Ed.) * * ‘ 

Since the manufacture of carbonate of soda from the sulphate^ of soda, and the conse- 
quent necessity of obtaining the latter salt in large quantities, another mode of making 
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hydrochloric acid has been sometimes adopted. It consists in using a semi-cylindrical vessel 
for the retort : the upper or flat surface of which is made of stone, while the curved 
portion exposed to the fire is formed of iron. Tlie chloride of sodium is introduced at one 
end, which is then closed by an iron plate, perforated to jiUow the introduction of the leg 
of a curved leaden funnel, through which strong sulphuric acid is poured. The funnel is 
then removed, and the aperture closed. Heat being applied, the iiydrochloric acid gas is 
developed, and is conveyed by a pipe into a double-necked stoneware bottle, half filled 
with water, and connected with a row of similar bottles likewise containing water. 

'fhe British PharinacopcBias give directions for making hydrochloric acid. 
The Edinburgh College directs the common salt to be previously purified — 

“ by dissolving it in boiling water ; conientrating the solution ; skimming off the crystals 
as they form on the surface ; draining from them the adiiering solution as much as possi- 
ble ; and, subsequently, washing them with cold water slightly.” 

The London College uses Chloride of Sodium dried, Ibij. ; Sulphuric Acid, Jxx. ; Distilled 
Water, fjxxiv. 

The Edinburgh College employs equal weights of Common Salt, purified by recrystalliza- 
tion, subsequently washing them with cold water, and then dr\ ing them ; Pure Sulphuric 
Acid ; and Water. 

The Dublin College orders of Dried Muriate of Soda, 100 parts ; Sulphuric Acid of 
commerce, 87 parts ; and Water, 121? parts. 

The Chloride of Sodium is to be introduced into a glass retort, and the Sulphuric Acid 
mixed with part [fjxij. Z. ; one-third, E. ; one-half, /L] of the Water [and allowed to 
cool, Z.] is tlien poured over the Salt ; the remainder of the water being placed in the 
receiver. Distillation is then to be effected [by a sand-bath, L, ; Or by a naked gas-flame, 
E.'] so that the gas may pass over into the water contained in the receiver [which is to be 
kept cool by snow, or a stream of cold water, E,'] The Acid thus procured is called, by 
the Edinburgh College, Acidum muriaticum purum. 

The theory of the above process is precisely that already explained in the 
manufacture of hydrochloric acid gas (see ante, p. 375). The salt is dried, 
to expel any water which may be mechanically lodged between the plates of 
the crystal, and to obtain uniform weights. Common salt frequently or 
usually contains traces of nitrate of soda ; and in conse(|uence yields, by dis- 
tillation with sulphuric acid, hydrochloric acid contaminated with chlorine. 
To get rid of the nitrate, the chloride should either be exposed to a full red 
heat before it is placed in the still, or purified by recrystallization and washing 
as recommended by the Edinburgh College. 

Unless care be taken to use pure sulphuric acid, the resulting watery hydro- 
chloric acid will be contaminated with various impurities derived from the oil 
of vitriol (see pp. 355 and 356). 

Dr. Gregory^ gives the following directions for preparing pure liquid hydro- 
chloric acid : — 

“ 6 parts by weight, of pure salt are introduced into a flask or mattrass, and covered 
with 10 p^s by weight of oil of vitriol, and 4? parts of water, the latter having been pre- 
viously mixed, and tlie mixture allowed to cool: or we may take 8*5 parts ot sulphuric 
acid sp. gr. 165. No action takes place in the cold, so that we may adapt securely a 
bent tube to convey the gas to the flask (fig. 69). This tube is twice bent at right 
angles, and has a bulb blown on the longer descending limb. In a bottle surrounded 
with ice-cold water is placed a quantity of distilled water equal in weight to the salt, and 
the bent tube is made to dip about an eighth of an inch into this water. A gentle heat 
is now applied to the flask, which rests in a sand-pot, and continued as long as any hydro- 
chloric acid comes over. In about two hours the process is finished, and we find the 
distilled water increased in volume nearly two-thirds, and converted into hydrochloric 
acid, quite pure and colourless, of sp. gr. 1*14 to 1-16. If we wish it as strong as 
- - __ ^ 

^ OntUnes of Chenmln/^ Part i. p. 72, 1845. . 
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Pig. G9. possible, or of sp. gr. 1*21, we 

have oiAj to employ, in a second 
operation, a part of the acid 
aoove described in the place of 
the distilled water, during the 
first half of the operation, when 
it will speedily become saturated. 
No safety tulbe is reauired ; it 
is only necessary to lower the 
bottle a little, occasiojiallj, so 
d that the tube shall never dip far 
into the liquid ; and even should 
absorption take place too rapidly, 
and the water rise in the tube, 
the bulb will receive it, the end 
of the tube will be exposed, and 
air entering will prevent the rc- 

§ urgitatipn of water into the 
ask. Tliis simple tube, there- 
fore, forms a self-acting valve, 
and renders a safety tube unnecessary. The absorbing liquid must be kept as cold as 
possible, by frequently changing the surrounding water, which becomes warm owing to 
the. heat dcvclopc/d in the absorption. If ice can be liad, a little Jidded to the cooling - 
vessel from time to time keeps the temperature sufficiently low. 

“ In the above opcraj;ion, tlui })roportions of acid and smt are according to the formula 
NaCl + 2 (HO,SCy*)*=(NaO,HO,2SO**) 4-HCI. Here, 2 eq. of acid are employed for one 
of salt, for two reasons : 1st, a much lower heat is required ; and 2dly, the resulting salt, 
bisulphatc of soda, is quite easily got out without risking the flask, which is not the case 
wlnm 1 cq. of acid is used, and neutral sulphate is left. The acid is diluted to sp. gr. 
lf)5, or even 1*G0, for the same reasons. Tlic addition of the water facilitates the ope- 
ration, and renders the resulting mass more soluble and manageable. It is to be observed 
thut, notwithstanding this addition of water, two-thirds of the hydrochloric acid gas comes 
off quite dry, and it is only towards the end of the operation that, the lieat being increased, 
water and acid come off- together. This is easily known by the tube becoming hot from 
Ibc condensation of the steam. From first to hist not a trace of sulphuric acid passes 
over, evfm into the tube ; and thus by using tolerably pure materials, we obtain colourless 
and pure hydrochloric acid, as easily and cheaply as if we were making the very impure 
add of commerce. By the above process, the pun^st and strongest hydrochloric acid 
might be sold for not more than 3d. per lb., probably for less.” 

The quantity of strong sulphuric acid (HO^SO'"^) required to saturate 2 lbs. 
of common salt is 1 oz. ; so that the London College employs a slight 
excess only ; whereas the Edinburgh College directs a much greater excess. 

In commerce, a liqidd called pure muriatic acid is obtained in the manufacture of iimrit 
of tin. Tin is dissolved in commercial muriatic acid, and the solution submitted to neat 
HI green glass retorts : muriatic acid distils over, and the residue in the retort constitutes 
♦spirit of tin. 

Properties. — Pure watery or liquid hydrochloric acid {acidum hydrochlo- 
riemn purum) is colourless, evolves acid fumes in the air, and possesses the 
usual characteristics of a strong acid. It has the odour and taste of the 
gaseous acid. Its specific gravity varies with its degree of concentration. 
The London College fixes it at 116; the Edinburgh College at 1*170. It 
is decomposed by some metals {e. g. zinc and iron), hydrogen being evolved, 
and a metallic chloride formed. It reacts on those oxyacids which contain 
five equivalents of oxygen each {e, g, nitric, chloric, iodic, and bromic acids) : 
fte oxygen of these acids unites with the hydrogen of* the hydrochloric acid 
to fopi water. When it acts on a metallic oxide, water and a metallic 
cliloride are produced. * • 
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Characteristics. — Hydrocliloric acid yields, with nitrate of silver, a white, 
clotty, fusible precipitate [chloride of silver) , which is insoluble in nitric 
acid, soluble in ammonia, and blackens by exposure to light (see ante, p. 369). 
When pure, it is without action on gold leaf, and does not decolorize sulphate 
of indigo. A rod dipped in a solution of caustic ammonia produces white 
fumes [sal ammoniac) when brought near strong liquid hydro(jhloric acid. 

Composition. — Liquid hydrochloric acid is composed of water, holding in 
solution hydrochloric acid yas. When its sp. gr. is 1'162, its composition, 
according to Dr. Thomson,^ is as follows : — 

* Atoms. Eq. Wi. Thomson. 

Hydrochloric acid cas ^ 37 33*95 

Water 8 72 66*05 

Liquid hydrochloric acid, sp. gr. 1*162... 1 109 100*00 

In the London Pharmacopoeia, it is stated thiit 132 grains of crystallized 
carbonate of soda saturate 100 grains of acid, sp. gr. 1’16. This would 
indicate a per-centage strength of 33*916. 

Dr. Thomson’s Table, exhtbittno the Specific Gravity op Hydrochloric Acid ok 

DETERMINATE STRENGTHS. 


Atoms of 
Water to one 
of Add. 

Peal Add in 
100 of the 
Liquid. 

Specific 

Gravity. 

Atoms of 
Water to one 
of Add. 

Ileal Add in 
100 of the 
Liquid. 

Specific 

Gravity. 

■n 

40*659 

1*203 

14 


1*1060 



1*179 

15 

21*512 

BBIIIH 


83*945 

1*162 

16 

20'442 

mm " !■ 


31*346 

1*149 

17 

19*474 

1*0902 

■eh 

29*134 

1*139 

18 

18*590 


11 


11285 

19 

17*790 

1*0820 

12 

13 

25*517 

24*0^6 

1*1197 

1*1127 

20 

17*051 

1*0780 


Impurities. — Commercial hydrochloric acid is always more or less impure. 
The substances with which it has been found to be contaminated are sulphuric 
acid, sulphurous acid, nitrous acid, chlorine, chloride of arsenic, and 
sesquichleride of iron. 

1. Sulphuric acid (free or combined) may be detected by adding to the 
suspected acid a solution of chloride of baq|m (or nitrate of baryta) : if 
sulphuric acid be present, a heavy white prepipitate of sulphate of baryta is 
procured, whicb is insoluble in nitric acid. ^plying this test, the suspected 
acid should be previously diluted with five rimes its volume of water; 
otherwise a fallacy may arise from the crystalft^tion of the chloride of barium. 

2. Sulphurous acid (formed by the action of sulphuric acid on the iron 
pot) is detected by protochloride of tin, which, after sometime, yields a yellow, 
then a brown precipitate of sulphuret of tin. 

8. Nitrous acid is detected by pure oil of vitriol and sulphate of iron (sec 
ante, p. 356). 

4. Chlorine gives a* yellow colour to hydrochloric acid. It may be detected 


* An Attempt to estahlkh the First Principles of Chemistry, vol. i. p, 87, Lond. 1825. 
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by its odour, by its enabling the liquid to dissolve leaf-gold, and by its 
decolourizing a solution of sulphate of indigo. — A solution of protocldoride of 
tin is the readiest test for detecting any gold which may be dissolved, with 
winch it forms a purplish or blackish preci])itate. 

5. The presence of iron (derived from the iron pot) is sliowiji by saturating 
ihc acid with carbonate of soda, and then applying tincture of nutgalls, which 
produces a black tint. Another mode is to supersaturate the liquid with 
ammonia or its sesquicarbonate, by which the red or sesquioxide of iron will 
be precipitated. 

6. Arsenio has been occasionally found in hydrochloric acid. It is derived 
from the employment of arsenical oil of vitriol (see ante, p. 356) in its inanu- 
fiu^turc; and is doubtless in the state of chloride of arsenic. It may be 
detected by Marshes test, or by diluting the acid and transmitting sulphuretted 
hydrogen through it, by which orpiment (AsS^) is precipitated. 

7. FLved impuritiefi are found in the residue after the distillation of the 
acid. 

8. The ntrenglh of the acid is determined by its sp. gr. and its saturating 
power. 

The following arc the characters of pure hydrochloric acid as given by the 
London College: — 

Colourless ; entirely vapoiirizablc by heat. When mixed with distilled water, neither 
chloride of barium nor ammonia, nor the sesquicarbonate of ammonia, throws down any 
thing. Strips of gold, even when heated in it, are not acted upon by it. It does not 
(l(*s1,roy the colour of the solution of sulphate of indigo. Its spejcific gravity is ITG. 
L‘J2 grains of crystals of carbonate of soda are saturated by 100 grains of this acid. 

To the above should be added, that sulphuretted hydrogen being traiismitted 
through it produces no yellow or brownish colour. The Edinburgh College 
fixes the density at 1*180. 

Physiological Effects, a. On Dead Animal Matter. — Very dilute 
hydrochloric acid, mixed with dried mucous membrane, has the property of 
dissolving various animal substances (as coagulated albumen, fibrin of the 
blood, boiled meat, &c.), and of eflecting a kind of artificial digestion of them, 
somewhat analogous to the natural digestive process.^ 

/3. On Animals. — The effects of liquid hydrocliloric acid on living animals 
(horses and dogs) have been investigated by Sproegel, Courton, Viborg,^ and 
by Orfila.^ Thrown into the veins, it coagulates the blood and causes speedy 
death. Small quantities, however, may be injected without giving rise to 
fiital results. Thus Viborg foi^nd that a horse recovered in three hours from 
the effects of a drachm of the acid, diluted with two ounces of water, tlirown 
into a vein. Administered by the^ stomach to dogs, the undiluted acid acts 
as a powerful caustic .poison. Exhalations of the acid vapours take place 
through the mouth and nostrils, and death is generally preceded by violent 
convulsions. 

y. On Man. — Properly diluted, and administered in small but repeated 
doses, hydrochloric acid produces the usual effects of a mineral acid before 
described (pp. 94 and 170). It usually causes a sensation of warmth in the 
f^tomach, relaxes the bowels, and increases the frequency of the pulse. Larger 

— — — — » " ■' ■ 

* Miiller, Fitments of Vhysiolotty^ p. 544. 

Wi nner, Die IVirhint/ier Arzueimittel und GJfle. 

^ Tvxicoloffie Generate. 
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doses are said to have excited giddiness and a slight degree of intoxication or 
stupor. In a concentrated form it operates as a powerfully caustic poisoin 
The only recorded cases of poisoning by it (in the human subject) with which 
I am acquainted, are one mentioned by Orfila^ and another related by my 
friend and former pupil, Mr. John Quekett.2 In the latter case the stomach 
femd duodenum were found, after death, to be charred, and the gall-bladder 
was observed to have a green tint at the part where it was in contact with 
the^stomach [from the action of the acid on the bile?]. It is remarkable 
that the contents of the stomach manifested no acidity to litmus ; nor could 
any cldoride be recognised by nitrate of silver, either in the decoction of the 
stomacli and di^odcnum or in the contents of the stomach. The particular 
nature of the chemical changes effected by it in the organic tissues with which 
it comes in contact, is not so well understood as in the case of sulphuric or 
nitric acid. Its chemical action is less energetic than either nitric or sulphuric 
acid. 

Uses. u. Internal or Bemote , — Hydrochloric acid has been employed in 
those diseases formerly supposed to be connected with a putrescent conditio#' 
of the fluids ; as the so-called putrid and jictcchial fevers, malignant scarlatina, 
and ulcerated sore-throat. It is usually administered in these cases in con- 
junction with the vegetable tonics ; as cinchona or quassia. It is fre(|uently 
employed to counteract phosphatic deposits in the urine (see ante, pp. 178 
and 174). After a copious evacuation, it is, according to Dr. Paris, the most 
efficacious remedy for preventing the generation of worms ; for which purpose 
the infusion of quassia, stronger than that of the Pharmacopceia, is the best 
vehicle. It has been employed with benefit in some forms of dyspepsia. 
Two facts give a remarkable interest to the employment of this acid in dyspeptic 
complaints — naraely,that it is a constituent of the healthy gastric juice and 
secondly, when mixed with mucus, it has a solvent or digestive power in the 
case of various articles of food, as before mentioned. Lastly, hydrochloric 
acid has been used in scrofulous and venereal affections,^ inhepatic disorders, &c. 

/3. E.vternaL — In the concentrated form it is employed as a caustic to 
destroy warts, and as an application in sloughing phagedmna, though for the 
latter purpose it is inferior to nitric acid. Van Swieten® employed it in can- 
crum oris j and more recently Bretonneau® has spoken in the highest terras 
of its efficacy in angina membranacea, commonly termed diphtheritis. It is 
applied to the throat by a sponge. Properly diluted, it forms a serviceable 
gargle in ulceration of the mouth and throat. The objection to its use as a 
gargle its powerful action on the teeth : to obviate this as much as possible, 
the mbuth is |q be carefully rinsed each time after using the gargle. It is 
sometimes a^^ed to ulcers of the throat by means of a sponge. Water 
acidulated with this acid has been applied to frost-bitten parts, to chilblains, 
&c. An injection composed of from eight to twelve drops of the acid to three 
or four ounces of w^ater, has been employed as an injection in gonorrhoea. 

^ Toxicofogie Generate, 

2 London Medical Gazette, vol. xxv. p. 2S5, Nov. 15, 1839. 

^ It has recently been stated, that the free acids of the gastric juice are the phosphoric and lactic; 

‘ and that the hydrochloric is derived from the chlorides of sodium and potassium. 

^ London Medical Revieib, vol. ii. p. 278, Lond. 1800. 

® Commentaries, Eng. Transl. vol. iv. p. 31, Edirib. 1776. 

* Meeherches sur V Jnfiammation sj)eciale dn tUsii muquenjCt et en particuHer sur la dvphthmi(\ 
angine maUgne, on croitp epidemique, Paris, 1826. 
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Administration. — It is given, properly diluted, in doses of from five to 
fifteen or twenty minims. • 

Antidotes. — In a case of poisoning by hydrochloric acid, the antidotes 
(sec ante, p. 160) are chalk, whiting, magnesia or its carbonate, Hnd soap ; 
and in the absence of these, oil, the bicarbonated alkalies, milk, white of egg, 
or demulcents of any kind. Of course the gastro-enteritis is to be combated 
in the usual way. 

ACIDIIM HYDROCIILOlUCCM DIllITlTH, L. ; Acidum Muriaticum dilutuin, 
E. ; Dilnted Muriatic Acid . — (Hydrochloric acid, f^iv. ; Distilled water, 
The density of this preparation is 1*050,^^ E.) The dose is from 
5ss. to 5j. The most agreeable mode of exhibiting it is in the infusion of 
roses, substituting the hydrochloric *for sulphuric acid. 


17. Sulphuris Dicliloridum.— Bichloride of Sulphur. 


Formula S-Cl. Equivalent Weight C7‘5. Equivalent Volume of the Vapour 1 or 


Protochloride of sulphur ; hgpochlorulc of sulphur; subchloride of sulphur ; sulphur chlo- 
ndnm ; hgpoehloref nm. snlphnroston ; hisulphuret of chlorine ; chloruni hgpersulj^Imratum . — 
Discovered by Dr. T. Tlionison in 1803. Obtained by transmitting dry cblonnc gas over 
viuslied and dried llowcrs of sulrdiur unl-il these are for the most part dissolved. The 
(]{*(^;nit(d fluid is to b(; distilled by a gentle heat from the excess of dissolved sulphur. 

It is a brownish yellow oily liquid, whose specific gravity is 1’687. It fumes in the 
jtir. Its odour is strong, and somewhat like tliat of sea plants. Its taste is acrid, hot,- 
Hiid bitter. When the eyes are exposed to its vapom*, it excites a copious flow of tears, 
and a })ainful sensation, like that caused by peat-smoke. Wlicn dropped into water, it is 
giadually converted into hydrochloric acid, subhur, and hyposubhurous acid ; the latter 
resolving itself into sulphurous acid imd sulpnur. 2S*C1 + 2II0~2HC1 + S0^ + 3S. It 
consists of 32 parts of sulphur and 35*5 of chlorine. 

Dicliloride of sulphur has beeri employed in medicine both as an external and as an 
internal remedy. In obstinate lepra and psoriasis, an ointment composed of one drachm 
of the dichloride to an ounce of lard has been used with gteatr success. Bictt also 
employed it in the form of ointment in skin diseases (Mcrat and De Lens). Internally, 
Derkseiiyc^ employed it in obstinate gouty pains with stomach complaints, and also in a 
dangerous nervous fever, lie gave it in doses of ten drops, dissolved in ether, and taken 
iu wine. It deserves, however, to be noticed, that althongh ether at first dissolves, it 
gradually decomposes the dicliloride. 


Order VIII. IODINE AND ITS COMBINATIONS WITH 
OXYGEN, HYDROGEN, SULPHUR, AND CHLORINE. 

18. 10DmiUM.-I0DI]^. 

Symbol 1. Equivalent Weights 126. Equivalent Volume Iodine Vapour 1 or 

History. — Iodine was discovered in 1811 by M. Courtois, a saltpetre 
Manufacturer at Paris. It was first described by Clement in 1813, but 
Was afterwards more fully investigated by Davy and *Gay-Lussac. It was 


^ Duflo:^, Die Lehre von d. Chem. ArznemiUeln,,^ttAwo., 1842. 
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named iodine [iodinium, Pli. L. and D. ; iodineuniy Pli. Ed.; ioduvi ; 
iodina), from violet-coloured ; on account ol the colour of its vapour. 
Natuual History. — It exists in both kingdoms of nature.^ 

a. In the Inorganisei) Kingdom. — ^Vaiunueliii met with iodide of silver in a mineral 
brought from Mexico; and Mentzcl found iodine in an ore of zinc which contained 
cadmium. It has also been met with in an ore of lead.'^ Del liio found iodide of mercury 
in Mexico. Iodine is said to have been found in coals.'^ An alkaline iodide has been 
detected in the Chili nitrate of soda. In sea water, iodine has likewise been discovered, 
where it probably exists as an iodide of sodium or of magnesium. Many mineral waters 
contain it. It was detected by Mr. Copeland"* in the carbonated chalybeate of Bonnington. 
About on(‘ grain of iodine was Ibuiid by Dr. Daubeny* in ten gallons of the water of 
llobin’s Well at Leamington, in Warwickshire. In the old well at Cheltenham, the 
quantity was not more than one grain in sixty gallons. It is a frequent constituent of 
brine springs (see ante, p. 302). In a brine spring at Naniwich, in Cheshire, there was 
about a grain of iodine in twelve gallons. In the sulphurous water of Castel IMuovo d’Asti, 
iodine was discovered by Cantu. In some of the mineral waters of Germany, Bavaria, 
and South America, it has also been detected.*** Fuchs found it in the rock salt of the 
Tyrol.7 

/3. In the Organised Kingdom. — Of animals containing iodine 1 may mention the 
genera Spom/ia, Gorgonia, Doris, Venm, &c. : like\vi.se Sepia, the envelof)es of the (ggs 
of which contain it. An insect has been found near Ascoli, in Italy, which Savi has 
described under the name of Julm fa'lidimmm, eontainiug iodin(\ The animal emils, 
when disturbed, a yellow fluid strongly smelling of iodine, and which immediatfdy strik(i.s 
the characteristic violet colour with starch.^ Iodine has been di'tected in the 
oil of the cod’s liver.® A very (considerable number of vegetabhjs, particularly those 
belonging to the family Algfc, yield it. The following are some instances : — Fuem 
veuculomn, F. iserralm, and F. nodosm ; Jjnminaria mccharina, and A. digitata ; JJalidrp 
siliqmsa ; Chorda Filum ; Gelidium cartilagineudi ; Halgseris polgpodioides ; rhyllophora 
rubem ; Rhodommia palmate ; Viva JJinza ; Forphgra mMHcalis ; Vadim Vaoonia ; 
Gigartim Rehiinthocorton ; and some of the marine Corjervee. 

“ The following table, drawn up by Mr. Wliitclaw, a manufacturer in Glasgow, frojii 
his own experiments, shows the proportion of iodine contained in some of the most com- 
mon Algae on our sea coasts : — 

Uaiiois of Iodine. Ratios of Iodine. 

Laminaria digitata 100 Funus serratus 20 

Laminaria buibosa 05 Fucus bulbosus ..t 15 

Laminaria sacchurina 35 

“ The quantities of chloride of potassium in those Alg«e foUow nearly the sauu; ratio.”"' 
Professor Graham states that, according to Mr. Whitelaw, the long tdastie ste.rns of the 
Rhodomenia palmata afford most of the iodine contained in kdp. 

Professor Graham** has suggested the manufacture of iodine Irom Guernsey kelp, which, 
being the produce of dee}) sea fuci, contains more iodine than ordinary kelp. 

It has been found in stweral spcci(;s of pha’iiogamous plants, as Zostera marina ; mul, 
more recently, in two growbig in Mexico — namely, a species of* Agave, and one of SalsolaP 

* Since the ])ublication of the first edition of this work, I have mtift with S. E. Sarphati’s Com- 
meniatio de lodio, Lugduni, 1835, in which is found the most extensive list of natural bodies con- 
taining iodine of any work with which J ara acquainted. 

- Journ. de Vhurmacie, tom. xxlii. for 1837, p. 29, 

Lond. and Bdinb. Philosoph. Mat/, for Nov. 1839. 

■* Edinburgh New Philosophical Journal, vol. i. p. 159, 

® Phil. Trans. 1830, Part ii. p. 223. 

® Gairdner, Essay on the Natwyil History, Origin, Composition, and\Medichtal Effects of Mineral 
and Thermal Springs, p. 27, Edibh. 1832. 

7 Gmelin, Eandbuch der Cheinie, Bd. i. S. 350. 

® Bulk, Die Preussische Pharmahopbe, Bd. i. S. 583, Leipzig, 182tJ ; and British and Foreign 
Mediced Reoieio for January 1838, p. 163. 

® Journ. de Pharmacie, tr)m, xxiii. p. 501. 

*® Thomson, Organic Chemistry, p. 946. 

** Mem. and Proceedings of the Chemiml Sociqlg, vol. iii. p. 252. 

, Journal de Pharmacie, i. xxiii. p. 31. 
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PEBPAHAtioK.— ^British? iodine^ is exclusively manufectured at Glasgcw, 
from the kelp of the west coast of Ireland and the western islands of Scotland. 

The kelp is broken into pieces and lixiviated in water, to which it yields 
3 .bout half its weight of salts. The solution is concentrated by evaporation, 
and thereby deposits soda salts (common salt, carbonate and sulphate of 
soda), and on cooling also lets fall crystals of chloride of potassium. The 
mother liquor (called iodine ley) is dense, dark-coloured, and contains the 
iodine, in the form, it is believed, of iodide of sodium. Sulphuric acid is 
added, to render the Hquor sour, by which carbonic acid, sulphuretted hydrogen, 
and sulphurous acid gases, are evolved, and sulphur is deposited. The work- 
men set fire to the sulphuretted hydrogen as it escapes, to obviate its bad 
eflccts. The acid ley is then introduced into a leaden still (fig. 70, a), and 

heated to 140° P., when binoxide of 
manganese is added. A -leaden head* 
having two stoppers {b and c), is then 
adapted and luted with pipe-clay, and to 
the neck of the head is fitted a series of 
spherical glass condensers (d), each having 
two mouths opposite to each other, and 
inserted the one into the other. Iodine 
is evolved, and is collected in the con- 
densers. The process is watched by 
occasionally removing the stopper c, and 
additions of sulphuric acid or manganese 
are made by b, if deemed necessary.^ 

The following is the mutual reaction 
of sulphuric acid, binoxide of manganese, 
and iodide of sodium : — ^Two equivalents 
Iodine leaden still and glass receiver. of sulphuric acid react on oHj^ cquivalmt 
% of binoxide of manganese* and oh ^ 

ccjuivalent of iodide of sodium ; and yield one equivalent of iodine, one equi- 
valent of sulphate of soda, and one equivalent of the sulphate of the protoxide 
of manganese. Nal -f MnO^ + 280^ = NaO, SO^ -f MuO, 80^ -f I, 



Matsrials. Composition. 


Products. 


I eq. iodide of Sodium . 
l«l.Bmoxi*>M«lg«D. 
3«,.Suipl.«ricAcid... 


^ 1 eg. Soda 31 



1 rq. Iodine 


1 eq. Sulphate Soda .... 
1 eq. ProtosulphateMang’. 


1S6 

71 

76 


27» 273 273 

The evolution o£ iodine in the preceding process may be also accounted for in another 
way. By the mutual reaction of sulj^nric acid, binoxide of manganese and a chloride (as 
of sodium or potassium), chlorine ia set free. This reactii^ on iodide of sodium, would 
liberate iodine, and form chloride of sodiuin. Or, the hytoodic acid set free from a solu- 
tion of iodide of sodium by sulphuric acid, may be decoidpSteed by the nascent chlorine. 

PnoPBKTiES.-— Iodine is a crystallizable solid, its prima^ form being a 
rhombic octohedron^ (see ante, p. 141). It is usually met with in micaceous, 

— — r — ^ “ 

^ For further details, consult Graham’s Elements of EKemstry^ vol. i. p. 884. See also Br. 
Thomson, in the Athenmm for 1840, p. 772, • a t. i. i « ' 

Buchner’s Ueperiortum fiir die Pharmacie, 8ter Reihe, Band. xi. s. 48, Niirnhcrg, 1841. 

VOL. I. 2 C 
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soft> friable scales, having a greyish-black colour, a metallic lustre, an acrid, 
hot taste, and a disagreeable odour, somewhat similar to that of chlorine. It 
fuses at about 225° E., and at 347° is volatilized, though the vapour rises 
along with that of water at 212°. Iodine vapour is of a beautiful violet cedour 
and has a great specific gravity — namely, 8*716, according to Dumas. Iodine 
requires 7000 times its weight of water to dissolve it, but alcohol and ether 
are much better solvents for it. 

CharacteriHticH . — In the free state iodine is distinguished from most other 
bodies by the violet colour of its vapour, and by its forming a blue compound 
{iodide of atarch) with starch. So delicate is this test, that, according to 
Stromeycr, water which does not contain more than one-four-hundred-and-fifty 
thousandth of its weight of iodine, acquires a perceptibly blue tinge on the 
addition of starch. This blue colour is destroyed by heat; and, therefore, in 
testing for iodine, the liquids employed should be cold : an excess of alkali 
also destroys it by forming two salts, an iodate and an iodide, but by super- 
saturating with acid the colour is restored. The action of iodine on starch is 
also impeded by some organic constituents of plants. 

Indigo-blue, when heated on platinum-foil, evolves a purplish smoke somewhat similar 
in colour to the vapour of iodine. 

Iodine as well ^ the minerd acids (sulphuric, nitric, and hydrochloric,) produce a blue 
colour with narceme (see Opium). 

When iodine is in combination with oxygen, starch will not recognise it. For example, 
if a Uttle starch be added to a solution of iodic addy no change of colour is observed ; out 
if some deoridating substance be now employed (such as sulphurous acid) the blue colour 
is immediately produced. If iodine be combined with a base (as with hydrogen, potassium, 
or sodium,) forming a soluble iodidcy cldorinc or sulphuric or nitric acid must be employed 
to remove the base ; and the iodine being then set free, will react on the starch. This is 
the mode of proceeding to detect iodine in i,he urine of a patient ; for the mere addition ‘ 
of starch will not suffice. Excess of chlorine will unite with the disengaged iodine, and 
cause the blue colour to disappear. 

The metallic iodiden are known as follows : — Heated with concentrated 
sulphuric acid in a glass tube, they evolve gaseous iodine, known by its violet 
colour. The insoluble iodides are frequently characterised by their colour ; 
heated with carbonate of potash, they are decomposed, and yield iodide of 
potassium. The soluble iodides are recognised by the action of nitric acid 
and starch, above mentioned. They yield with nitrate of silver a yeUowish- 
white precipitate {iodide of silver) ^ which, like chloride of silver, is insoluble 
in dilute nitric acid, but, unlike this, is scarcely soluble in caustic ammonia. 
Tlie iodides also yield a yellow precipitate {iodide of lead) with a solution of 
the salts of lead, and a scarlet precij)itate {biniodide of mercury) with the 
bichloride of mercury. 

Impukities. — The iodine of commerce is always contaminated with variable 

S rtions of water. An ounce, if very moist, may contain a drachm, or 
ps even a drachm and a half, of water. This fraud is detected by com- 
pressing the iodine between folds of blotting-paper. In this moist state it is 
unfit for making pharmaceutic preparations of fixed and uniform strength,'^ 
and the Edinburgh College gives the following directions for purifying it : — 

It must be dried by being placed in a shallow basin of earthenware in a small con- 
fined space of air, with tqp or twelve times its weight of fresh-burnt lime, till it scarcely 
adheres to the inside of a dry bottle.” 

To obtain it in large crystals, it requires to be resublimed in an alembic on 
a sand-bath. 
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Various substances, such as coaly plumhago, hinoxide of manganescy 
and charcoal, are also said to have been employed for the purpose of 
adulterating iodine; but in no samples of iodine which I have examined 
have I ever found any of these substances. Pure iodine is completely soluble 
in alcohol, and evaporates, when heated, without leaving any residuum. Any 
matter insoluble in alcohol, or not vaporizable by heat, is an adulteration. 
The Edinburgh College gives the following criteria of its goodness ; — 

Entirely vapouriswible : tliirty-niiie pains, with nine grains of quicklime and three 
ounces of water, when heated short of eoullition, slowly form a perfect solution, wliich is 
yellowish or brownish, if the iodine be pure, but colourless if there be above two per cent, 
of water or other impurity.” 

Physiological Effects, o. Vegetahleft. — Cantu states that seeds 

placed in pure sand and moistened with a solution of iodine, germinate more 
readily than seeds sown in the usual way. Vogel, however, asserts that iodine, 
so far from promoting, a(;ttially checks or stops germination.^ 

On Animals generally. — On horses, dogs, and rabbits, it operates as 
an irritant and caustic poison, though not of a very energetic kind. Magendie 
threw a, drachm of the tincture of iodine into the veins of a dog without causing 
any obvious effects.^ Dr. Cogswell has repeated this experiment : the animal 
was slightly affected only.^ The last-mentioned writer found that two drachms 
of the tincture caused death. But something must be ascribed to the alcohol 
employed. Orfila^ applied "1% grains of solid iodine to a wound on the back 
of a dog : local inflammation, but no other inconvenience, resulted. One or 
two drachms administered by the stomach caused vomiting, and when this 
was prevented by tying the oesophagus, ulceration of the alimentary canal and ’ 
death took place. Mr. Dick^ gave iodine in very large doses to a horse for 
three weeks, but the only symptom wliich could be referred to its influence 
was an unusual disregard for water. The average daily allowance was two 
drachms, administered in quantities ascending from a drachm up two ounces. 
Dr. Cogswell^* gave 73 grains of iodine to a dog in nine days. Five days 
after the cessation of the iodine, tlie dog was kiUed : the urine contained a 
liighly appreciable quantity of iodine, and a trace, and but a trace, of iodine 
was found in the blood, brain, and stomach. 

y. On Man. — The local action of .iodine is that of an irritant. The nature 
of its chemical action on the tissues has been already explained (see antCy p. 
93). Applied to the skin, it stains the cuticle orange-yellow, causes itching, 
redness, and desquamation. Xi’ the vapour of it, mixed with air, be inhaled, 
it excites cough and heat in the air-ipassages. On a secreting surface its 
alcoholic solution acts as a desiccant. Swallowed in large doses, it irritates 
the stomach, as w^ill be presently mentioned. 

The general effects of iodine and its ^compounds on the body have been 
already noticed (see ante, p. 182). They i^iay be considered under the two 
heads — of those arising from the use of small, and tliose produced by large 
doses. 


' 'De Candolle, Physiologie Vegetale^ t. 8me, p. 1337. 
2 Formulidre. 

^ Experimental Essay on Iodine^ p. 81, 1837* * 

* Toxicologie geniraie. 

® CogBwell’s ^say^ p. 24« , 

® Op. cit. p. 60. 
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aa. In fimally medidnal doseff, we sometimes obtain the palliation, or even 
the removal of disease, without any perceptible alteration in the functions of 
the body. Thus, in a case of chronic mammary tumor which fell under my 
observation, iodine was taken daily for twelve months, without giving rise to 
any perceptible functional change, except that the patient was unusually thin 
during this period. Sometimes it increases the appetite — an effect noticed 
both by Coindet^ and by Lugol,^ from which circumstance it has been de- 
nominated a fonir. But the long-continued use of it, in large doses, has 
occasionally brouglit on a slow or chronic kind of gastro-enteritis — an effect 
which I believe to be rare, and only met with when the remedy has been in- 
cautiously administered. 

In irritable^subjects, and those disposed to dyspepsia, it occasions nausea, 
sickness, heat of stomach, and loss of appetite, especially after its use has been 
continued for some days ; the bowels are oftcutiTnes slightly relaxed, or at least 
they are not usually constipated. More than one-third of the patients treated 
iby Lugol experienced a purgative effect; and when the dejections were 
numerous, colics were pretty frecjuent.^ Gendrin^ and Mansoii,^ however, 
observed a constipating effect from the use of iodine. 

The action of iodine on the or gam of aecret ion is, for the most part, that 
of a stimulant; that is, the (|uantity of fluid secreted is usually increased, 
though this effex^t is not constantly observed. Jorg^* aiid his friends found, 
in their experiments on themselves, that small doses of iodine increased the 
secretion of nasal mucus, of saliva, and of urine, and they inferred that the 
similar effect was produced on the gastric, pancreatic, and biliary secretions, 
'^lodine,^^ says Lugol, 7 ^Gs a powerful diuretic. All the patients using it 
have informed me that they pass urine copiously.^^ Coindct, however, 
expressly says that it does not lalgyease the quantity of urine. In some cases 
in which I carefully watched its Ife^ults, 1 did not find any diuretic effect. 
Iodine frequently acts as an emmenagogue, Qoindet, Sablairoles,® Brera,^ 
Magendie,*® and many others, agree on this point ; but Dr. MansorD' does not 
believe that it possesses any emmeiiagogue poweu'S, further than as a stimulant 
and tonic to the whole body. In one patient it occasioned so much sickness 
and disorder of stomach, that the menstrual discharge was suppressed altogether. 
On several occasions iodine has caused mlivation and soreness of mouth. In 
the cases noticed by Lugol the patients were males. In the Medical Gazeitc, 
vol. xvii. for 1830, two instances are mentioned, — one by Mr. Winslow (p. 
401), the other by Dr. Ely (p. 480). Other cases are referred to in Dr. 
Cogswells work. This eflect, however, I believe to be rare. De Carro 
(quoted by Bayle^^) (Jenies that iodine causes salivation, but says it augments 
ea'peefmation. Lastly, diaphoresis is sometimes promoted by iodine. 

• BiMioth. Univtirs. torn. xi.v. Scieuces and Artg. 

2 E,^sai/s, translated hy Dr. O’Shaughnessy. 

^ cit. p. 20. 

* Did, de Mat, Med. t. 3me, p. 628. 

^ MedkeU Researches on lodhie. 

** Material zu einer JrzneiimfieU. Leipzig, 1824. 

7 Essaifs, p. 19. 

^ Journ. (fhinale de Med. t. 97. 

^ (iuoted by Bayle, in his Bibliotheqne de Therapeniique^ i, i, p. 129. 

^ Rormul'aire, 

Medical Researches on the Effech qf Iodine, Loud, 1825. 

Op. cit. p. 50. 
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Two most remarkable effects wliicli have been produced by iodine are — 
ahHorption of the mammm and wasting of the testicles. Of the fii-st of 
these (absorption of the inaminfe), three cases are reported in Hufeland's 
Journal^ one of which may be here mentioned. A healthy girl, twenty years 
of age, took the tincture of iodine during a period of six months for a bron* 
chocele, of which she became cured; but the breasts were observed to diminish 
in size, and, notwithstanding she ceased to take the remedy, the wasting con- 
tinned, so that at the end of two years not a vestige of the mammse remained. 
Hornetimes the breasts waste, though the broiudiocele is undimiiiished : 
Iteiclienau^ relates the case of a female, aged twenty-six, whose breasts began 
to sink after site had employed iodine for four months, and within four weeks 
they almost wliolly disappeared ; yet her goitre remained unaffected. With 
regard to the other effect (wasting of the testicle) 1 sus[)ect it to be very rare. 
I have seen iodine administered in some hundreds of cases, and never met 
with one in which atrophy either of the breast or testicle occurred. Magcndie 
also never saw these effects, though they are frequent in Switzerland. 

A disordered condition of tfw cerehro-spinal sgsteni has in several 
iijsliiiices been caused by iodine. Thus, slight headache and giddiness arc 
not unfre(]uently brought on. Lugol tells us that, by the use of ioduretted 
biitlis, lieadache, drowsiness, intoxication, and even stupor, are produced. 
Analogous symptoms were observed in some of Dr. Manson^s cases ; and in 
one there were convulsive movements. 

A specific effect on the skin is sometimes produced by iodine, besides the 
diaphoresis before alluded to. Thus Dr. C. VogeP gives an account of a lady, 
twenty-eight years of age, of a sallow complexion, who, from tlie internal 
(iuiployment of the tincture of iodine, became suddenly brown, besides suffering 
with other morbid symptoms. After some days the skin had the appearance 
of 1 laving been smoked ! Mr. Stedman^ says that in some, scrofulous patients 
it/ improves the condition of the hmr and scalp. lied hair is said to have 
assumed a chesnut-brown colour luider the long-continued internal use of 
iodine.® 

The rapid emaciation said to have been occasionally produced by iodine, as 
well as the beneficial influence of this substance in scrofulous diseases, and 
the disappearance of visceral and glandular enlargements under its use, have 
given rise to an opinion that iodine stimulates the lymphatic vessels and> 
glands (see ante, pp. 175 and 176). Manson, however, thinks that it exerts 
no peculiar or specific influence over the absorbent system, which only parti- 
cipates in the general effects produced on the whole body. And Lugol asserts, 
that instead of producing emaciation, it encourages growth and increase of size. 

lliere can be no doubt that the continued use of iodine must hav(i some 
effect over the general nutrition of the body, and by modifying the actions 
])reviously performed by the various organs and symptoms, it may at one time 
cause the embonpoint described by Lugol, and at another have the re- 
verse effect : ill one case it may promote the activity of the absorbents, and 
occasion the removal of tumors of considerable size, in another check ulcera- 


* Bayle, op, cit. p. 163. 

- Christison, p, 180. 

^ Rust, Magasin, Bd. xiv. p. 156. 

^ London Medical' Qddklte, vol. xv. p. 447. # 
^ Clauzel, Revue Medicate, Nov. 1864, p. 30. 
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tion (a process which Mr. Key, in the 19th vol. of the Medico-^Chirurgieal 
Tramactiomf denies to be one of absorption, but considers to be one of 
degeneration or disorganization) and cause the healing of ulcers. 

Some have ascribed to iodine an aphrodisiac operation. Kolley,^ a 
physician at Breslau, who took it for a bronchocele, said it had the reverse 
effect on him. 

In some instances, tlielfcntinned use of iodine has given rise to a disordered 
state of system, which has been designated iodism. The symptoms (termed 
by Dr. Coindet, iodic) are violent vomiting and purging, with fever ; great 
thirst ; palpitation ; rapid and extreme emaciation ; cramps, and small and fre- 
quent pulse, occasionally with dry cough ; and terminating in death. This 
condition, however, must be a veiy rare occurrence ; for it is now hardly ever 
met with, notwithstanding the frequency and freedom with which iodine is 
employed. But it has been noticed byCoindet,^ Gardner,^ Zink,^ Jahn,® and 
others. The daily experience of almost every practitioner proves, that the 
dangers resulting from the use of iodine have been much exaggerated, and we 
can hardly help suspecting that many symptoms, which have been ascribed to 
the injurious operation of this remedy, ought to have been referred to other 
causes ; occasiomilly, perhaps, they depended on gastro-enteritis. In some 
cases, the remarkable activity of iodine may have arisen from some idiosyncrasy 
on the part of the patient. Dr, Coindet attributes the iodic symptoms to the 
saturation of the system with iodine — ^an explanation, to a certain extent, 
borne out by the results of an experiment made by Dr. Cogswell, and wliich 
I have before mentioned : I allude, now, to the detection of iodine in the 
tissues of an animal five days after he Imd ceased tsiking this substance. 

/3/3. In very large doses iodine has acted as an irritant poison. In a fattd 
instance, recorded by Zink,® the symptoms were restlessness, burning heat, 
palpitations, very frequent pulse, violent priapism, copious diarrhoea, excessive 
thirst, trembling, emaciation,, and occasional syncope. The patient died after 
six weeks^ illness. On another occasion this physician had the opportunity of 
examining the body after death. In some parts the bowels were highly in- 
flamed ; in others they exhibited an approach to sphacelation. The liver was 
veiy large, and of a pale rose colour. 

Such cases, however, are very rare. In many instances, which might be 
referred to, enormous quantities of iodine have been taken with very slight 
effects only, or perhaps with no marks of gastric irritation. Thus, Dr. 
Kennedy,^ of Glasgow, exhibited Tvithin eighty days 953 grains of iodine in 
:;the form of tincture : the daily dose was at first two grains, but ultimately 
amounted to eighteen grains. The health of the girl appeared to be unaffected 
by it. It should here be mentioned, that the presence of bread, sago, arrpw- 
r^, tapioca, or other amylaceous matters, in the stomach, will much diminish 
the local action of iodine, by forming an iodide of starchy which, as will here- 
after be mentioned, is a very mild preparation.® 

* JOnm* ** CmnjiUm, t. xvii. p, a07« 

2 Op. dt. 

^ on the Use of Iodine. 

* Journ. Coptplem. 1. xviii. p. 126. 

“ Unoted by ( -hristison, p. 181. 

** Jotirn. Complete, i. xviii. 

^ Dr. Cogijwell’s Essatf. ^ 

See the expcrimculs of Dr. Buehauaa, presently to be noticed. 
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Momis Opkrandi.— ^That iodine becomes absorbed, when employed either 
externally or internally, we have indisputable evidence by its detection, not 
only in the blood, but in the secretions (see antCy pp. 101 and 102). Cantu ^ 
liiis discovered it in the urine, sweat, saliva, milk, and blood. In all cases it 
is found in the state of iodide. Bennerscheidt^ examined the serum of the 
blood of a patient who had employed for some tinle iodine ointment ; but lie 
could not detect any trace of iodine in it. In thdi^rassamentum, however, 
lie obtained evidence of its existence, by the blue tint communicated to starch. 
It may be readily delected in the urine of patients who have been using iodine, 
by adding a cold solution of starch and a few drops of nitric acid, when the 
iodide of starch is produced. 

Uses. — As a remedial agent iodine is principally valuable for its resolvent 
inlluence in chronic visceral and glandular enlargements, indurations, tliicken- 
ing of membranes (as of the periosteum), and in tumors. In comparing its 
iherapeutical power with that of mercury, we observe in the first place that it 
is not ada])ted for febrile and acute inflammatory complaints, in several of 
which mercuiy proves a most valuable agent. Indeed, the existence of inflam- 
matory fever is a contraindication for the employment of iodine. Secondly, 
iodine is especially adapted for scrofulous, mercury for sypliilitic, maladies ; 
and it is well known that in the former class of diseases mercurials are for the 
most part injurious. Thirdly, the influence of iodine over the secreting organs 
is much less constant and powerful than that of mercury ; so that in reten- 
tion or suppression of the secretions, mercury is for the most part greatly 
siii)(3rior to iodine. Fourtlily, iodine evinces a specific influence over the dis- 
eases of certain organs (e, y, the tliyroid body), which mercury does not. — 
These arc some only of the peculiarities which distinguish tlie therapeutical 
action of iodine from that of mercury. 

a. In hronchocehi . — Of all the remedies yet proposed for bronchocele, this 
has been by far the most successful. Indeed, judging only from the numerous 
cases cured by it, and which have been published, we should almost infer it 
to be a sovereign remedy. However, of those who have written on the use 
of iodine in this complaint, some only have publi^ed a numerical list of their 
succiissful and unsuccessful cases. Bayle^ has given a summary of those 
])ublished by Coster, Irmenger, Baup, and Maiison, from which it appears, 
that of 364 cjises treated by iodine, 274 were cured. Dr. Copland^ observes 
t hat, of several cases of the disease which have come before him since the in- 
troduction of this remedy into practice, there has not been one which has 
not either been cured or remarkably relieved by it.^^ I much regret, how-, 
ever, that my own experience does not accord with this statement. I have ’ 
repeatedly seen iodine, given in conjunction with iodide of potassium, and used 
both externally and internally, fail in curing bronchocele ; and I know others 
whose experience has been similar. Dr. Bardsley^ cured ouly nine, and re- 
lieved six, out of thirty cases, with iodide of potassium. To what circum- 
stances, then, ought we to attribute iliis variable result ? Dr. Copland thinks 
that, where it fails, it has been given in too large and irritating closes, or in 


^ Joant, de Chmle 

- Ibid. t. iv. p. 383. * 

^ Biblioihbque de Therapeutiquet t. ler, p. 394. 
* Diet, of Bract. Med* t 

’ Hospital Facts aud Obscroaiions^ p, 121. 
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an improper fonn ; and without due attention having been paid to certain 
morbid and constitutional relations of the disej^se during the treatment." 

But, in tw^o or three of the instances before mentioned, I believe the failure 
did not arise from any of the circumstances alluded to by Dr. Copland, and I 
am disposed to refer it to some peculiar condition of the tumor, or of the con- 
stitution. When we consider that the terms hronchocele, goitre^ and Derby- 
nhire neck, are apjdied to very different conditions of tlie thyroid gland, and 
that the causes which produce them are involved in great obscurity, and may; 
therefore, be, and indeed probably are, as diversified as the conditions they 
give rise to, we can easily imagine, that while iodine is serviceable in some, 
it may be useless, or even injurious, in others. Sometimes the bronchocele 
consists in hypertrophy of the substance of the thyroid gland, — that is, this 
organ is enlarged, but has a healthy structure. In others, the tumefaction of 
the gland tnkes place suddenly, and may even disappear as suddenly; from 
which it has been inferred, that the enlargement depends on an accumulation 
of blood in the vessels, and aii efliision of semm into its tissue. Coindet 
mentions a goitre which was developed excessively during the first pregnancy 
of a young female : twelve hours after her accouchement it had entirely dis- 
appeared. The same author also relates the circumstance of a regiment com- 
posed of young recruits, who were almost every man attacked with consider- 
able enlargement of the thyroid gland, shortly after their arrival at Geneva, 
where they all drank water out of the same pump. On their quarters being 
changed the gland soon regained its natural size in every instance. A third 
class of bronchoceles consists of an enlargement of the thyroid gland from the 
tlevelopmeiit of certain fluid or solid substances in its interioi:; and which may 
be contained in cells, or be infiltrated through its substance. These accidental 
})roductions may be serous, honey-like, gelatinous, fibrous, cartilaginous, or 
osseous. Lastly, at times the enlarged gland has acquired a scirrhous con- 
dition. Now it is impossible that all these different conditions can be cured 
with equal facility by iodine ; those having solid deposits are, of course, most 
difficult to get rid of. 

Kolley, who was himself cured of a large goitre of tenyears^ standing, say.s, 
that for the iodine to be useful, the bronchocele should not be of too long 
standing, nor painful to the touch ; the swelling confined to the thyroid gland, 
and not of a scirrhous or carcinomatous nature, nor containing any stony or 
other analogous concretions ; and that the general health be not disordered 
by any febrile or inflammatory symptoms, or any gastric, hepatic, or intestinal 
irritation. If the swelling be fender to the touch, and have other marks of 
inflammation, let the usual local anti])lilogistic measures precede the employ- 
ment of iodine. When this agent is employed we may administer it both 
externally and internally. The most effectual method of employing iodine 
externally is that called endcrmic, already described ; namely, to apply an 
ioduretted ointment (usually containing iodide of potassium) to the cutis vera, 
the epidermis being previously removed by a blister. But the epidermic or 
iatroleptic method is more usually followed — that is, the ioduretted ointment 
is rubbed into the affected part, without the epidermis being previously re- 
moved, or the undilutejl tincture is repeatedly applied to the part by a camers- 
hair pencil, while iodine is at the same time administered internally. 

With respect to the internal useofi this substance, some think that the 
success depends on tlie use of small doses largely diluted ; while others con- 
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sicicr that as large a quantity of the remedy should be administered as the 
stomach and general system can bear. 

fi, Scrofula is another disease for which iodine has been extensively used. 

Dr. Coiiidet was, I believe, the first to direct j)ublic attention to this 
lemedy in tlie disease in question. Subsequently, Baup, Girnelle, Kolloy, 
Sablairoles, Benaben, Callaway, and others, published cases illustrative of its 
beneficial effects.^ Dr. Manson^ deserves the credit of having first tried it 
on an extensive scale. He treated upwards of eighty cases of scrofula and 
scrofulous ophtJiahnia by the intenial exhibition of iodine, sometimes com- 
bined with its external employment; and in a large proportion of (;ases, wlieni 
ill (5 use of the medicine was persevered in, the disease was either cured or 
ameliorated, tlie general health being also iminoved. Three memoirs on the 
eH'cc^ls of iodine in scrofula have been subsequently published by liUgol, 
])]iysician to the Hdpital St.-Louis, serving to confirm the opinions already 
(Mitertained of its cHicacy. Droin the first memoir it appears, that in seventeen 
months — namely, from August 1827, to December 182S — 109 scrofulous 
])atients w^ere treated by iodine only ; and that of these 30 were completely 
cured, and 30 relieved; in 4 cases the treatment was inclfcctual, and 39 cases 
were under treatment at the time of the report made by Serres, Magendie, and 
Dnmeril, to tlie Academic KoyaJc dcs Sciences. In his illustrative cases we 
liad glandular swellings, scrofulous ojihthalmia, abscesses, ulcers, and diseases 
of tlie bones, were beneficially treated by it. Lugol employs iodine internally 
and externally : for internal administration, he prefers iodine dissolved in 
water by means of iodide of potassium, given either in the form of droim, or 
largely diluted, under the form of what he calls ioduretted mbteral water, 
hereafter to be described. His external treatment is of two kinds ; one for 
llie purpose of obtaining local eflects only, the other for procuring constitu- 
tional or general effects. His local external treatment consists in employing 
ointments or solutions of iodine : the ointmeulH are made either wdth iodine 
and iodide of potassium, or with the protiodide of mercury ; the solutions are 
of iodine and iodide of potassium in water ; and according to their strength 
Hi e denominated caustic, rubefacient, or stimulant ; the rubefacient solution is 
employed in making cataplasms and local baths. His external general treat- 
ment consists in the employment of ioduretted haths. In the treatment of 
('uhineous scrofula I liave seen the most beneficial results from the application 
' of the tincture of iodine by means of a camers-hair pencil. It dries up the 
discliarge and promotes cicatrization. 

The successful results obtained by Lugol in the treatment of this disease', 
cannot, 1 think, in many instances, be referred to iodine solely. Many of the 
])aiients were kept several months (some as much as a year) under treatment 
in die hospital, where every attention was paid to the improvement of their 
general health by warm clothing, good diet, the use of vapour- and sulphur- 
baths, &c. ; means which of themselves are sufiicient to ameliorate, if not 
cure, many of the scrofulous conditions before alluded to. Whether it be to 
the absence of these supplementary means of diet and regimen, or to some 
other cause, I know not, but most practitioners wiU, I think, admit, that they 
cannot obtain, by the use of iodine, the same successful results which Lugol 
is said to have met with, though in a large number bf cases this agent has 
been found a most useful remedy. 


Bayle’s BibliotMque de T/terajpeuiiqKe, tom. i. 
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y. Iodine has been eminently successful when employed as a resolvent in 
chronic diseasen ofvarioufi or f/ans ^especially those accompanied with indu- 
ration and enlargement. By some inexplicable influence, it sometimes not only 
puts a stop to the further progress of disease, but apparently restores the part to 
its normal state. It is usually given with the view of exciting the action of the 
absorbents, but its influence is not limited to this set of vessds ; it exercises a 
controlling and modifying influence over the blood-vessels of the affected part, 
and is in the true sense of the word an alterative (see ante, pp. 175-176). 

In chronic inflammation, induration, and enlargement of the liver, after 
aniij)hlogistic measures have been adopted, the two most important and 
probable means of relief arc iodine and mercury, which may be used either 
separately or conjointly. If tlie disease admit of a cure, these are the agents 
most likely to eimet it. Iodine, indeed, has been supposed to possess some 
specific power of influencing the liver, not only from its efficacy in alleviating 
or curing certain diseases of this organ, but also from the effects of an over- 
dose. In one case, pain and induration of the liver were brought on; and in 
anotlicr, which terminated fatally, this organ was found to be enlarged, and 
of a j)ale rose colour.^ 

Several cases of enlarged spleens relieved, or cured, by iodine have been 
j)ublishcd. 

In chronic diseases of the uterus, accompanied with induration and 
enlargement, iodine has bcem most successfully employed. In 18^8, a 
remarkable instance was published by Dr. Thetford.^ The uterus w^as of 
osseous hardness, and of so considerable a size as nearly to fill the whole of 
the pelvis : yet in six weeks tlie disease had given w^ay to the use of iodine, 
and the catamenia were restored. In the Guys Hospital Tieports, No. 1. 
1836, is an account, by Dr. Ashwcll, of seven cases of ^^hard tumors of the 
uterus successfully treated by the use of iodines, in conjunction with occasional 
depiction, and regulated and mild diet. Besides the internal use of iodine, 
this substance was employed in the form of ointment (composed of iodine, 
gr. XV., iodide potassium 9ij., sjicrmaceti oint. Biss.), of which a portion 
(about the size of a nutmeg) w^as introduced into the vagina, and rubbed into 
the aflected cervix for ten or twelve mi-riutes every night. It may be applied 
by the linger, or by a camers-hair pencil, or sjionge mounted on a slender 
piece of cane. The average time in which resolut^ion of the induration is 
accomplished varies, according to Dr. Asliwell, from eight to sixteen weeks. 

In hard tumors of the walls or cavity of the uterus, resolution, or disap- 
pearance, is scarcely to be expected but "hard tumors of the cervix, and 
indurated puckerings of the edges of the os (conditions which most frequently 
terminate in ulceration) may be melted down and cured by the iodine.'^® 

In ovarian tumors, iodine has been found serviceable.^ In the chronic 
mammary tumor, described by Sir A. Cooper, I have seen it give great 
relief — alleviating pain, and keeping the disease in check. In indurated 
enlargements of the parotid, prostate and lym 2 )hatic glands, several 
successful cases of its use have been published. 


* <3hriatison, Treatke mi Poisons, pj». 18n.] . 

' Transactions of the King knd Queenk College of Phgsicians, Irelcmdt voi. v. 

Op. cit. pp. 152-3. 

‘‘ For some remarks, by Su* B. Brodie, on the ust of iodine in morbid growths, sccT)r. Seymour’s 
TUustrations of some of the Principal Diseases of the Ocaria, Lond. 1830. Also, Londmt Medical 
CiKdle, vol. V. p. 750. 
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As an emmenagogue^ iodine has been recommended by Coindet, Brera, 
Sablairoles, Magendie, and others. The last-mentioned writer tells us, that 
on one occasion he gave it to a young lady, whose propriety of conduct lie 
Lad no reason to doubt, and that she miscarried after using it for three weeks. 
I have known it given for a bronchocele during pregnancy without having 
the least obvious inflaence over the uterus, 

£. In gonorrhma and leiicorrhma it has been employed with success after 
the iiiflammatory symptoms have subsided. 

Inhalation of iodine vapoar has been used in phthisis and chronic 
bronchitis. In the first of these diseases it has been recommended by Berton, 
Sir James Murray, and Sir Charles Scudamore. I have repeatedly tried it in 
this as well as in other chronic pulmonary complaints, but never with the 
l(‘ast benefit. The apparatus for inhaling it is the same as that used for the 
iiilialation of chiorine (see ante^ p. 372). The litpiid employed is a solution 
of ioduretted iodide of potassium, to which Sir C. Scudamore adds the tinc- 
ture of conium.^ 

In the Pharmacopoeia of the Parochial Infirmary of St. Marylebone is the 
following formula for an iodine inhaling liquor : — 

Liquor Todinii ad Inhalationem . — ^Todinii, gr. j. ; Potassii Todidi, gr. ss. ; Aqua*, destdlatse, 
; spirit. Vini licet. 3jss. ; Tinct. Conii saturatse, Drachma uua vel drachmsB 
tliiac cx aqud tepuU ope tubuli inludand. 

7], Chronic diseases of the nervous sgstem, such as paralysis and chorea, 
have been successfully treated by iodine, by Dr. Manson. 

0, In some forms of the venereal disease, iodine has been found a most 
serviceable remedy. Thus Richorid (quoted by Bayle^) employed it, after 
the usual antiphlogistic measures, to remove buboes. Dc Salle cured chronic 
venereal affections of the testicles with it. Mr. Mayo-^ has pointed out its 
efficacy in certain disorders which are the consequences of syphilis, such as 
emaciation of the frame, with ulcers of the skin ; ulcerated tliroat ; and in- 
flammation of the bones, or periosteum, — occurring in patients to whom 
mercury has been given. 

t. In checking or controlling the ulcerative process, iodine is, according 
to Mr. Key,^ one of the most powerful remedies we possess. The most 
active phagedenic ulcers, that threaten the destruction of parts, are often 
found to yield in a surprisMg manner to the influence of this medicine, and 
to put on a healthy granulating appcaraiice.^' 

Besides the diseases already mentioned, there are many others in wdiich 
iodine has been used with considerable advantage : for example — chronic 
skin diseases, as lepra, psoriasis, &c.^ (I have seen it aggraviite psori?isis) ; — 
dvopsies;^ in old non-united fractures, to promote the deposition of ossific 
matter ;7 and in chronic rheumatisni ; but, in the latter disease, iodide of 
potassium is more frequently employed. As an antidote in pfoisoning hy 
strychnia, hrucia, and veratria, io&ie has been recommended by M Donne,®' 

‘ London Medical Gazette, vol. viii, p. 157. 

“ Op. cit. 

^ London Medical Gazette, vol. xi. p. 249. 

^ Medico-Chirurg. Trans, vol. xix. 

^ Cogsweirs Essay, p. 81. 

® Ibid. • 

^ London Medical Gazelle, vol. vi. p. 512, 1830. 

^ Jouru de Chim. Med. tom. v. p. 494. 
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because the compound formed by the union of these alkalies with iodine is less 
active than the alkalies themselves ; as an injection for the cure of hydro^ 
cele, Velpeau^ has employed a mixture of the tincture of iodine with water, 
in the proportion of from one to two drachms of the tincture to an ounce of 
water : of this mixture from one to four ounces are to be injected and imme- 
diately withdrawn ; lastly, to check mercurial salivation iodine has been 
successfully used.^ 

X. As a topical remedy iodine is exceedingly valuable in several classes of 
diseases. Dr, Davies, ^ of Hertford, has drawn the attention of the profession 
to its emi)loymcnt in this w^ay, and pointed out the great benefit attending it. 
In most cases the tincture is the preparation employed. Tlie part Jiffected is 
painted with this liquid by means of a camers-hair pencil. In some lew 
cases only, where the skin is very delicate, will it be necessary to dilute the 
preparation. When it is required to remove the stain wliich its use gives rise 
to, a poultice or gruel should be applied. In Iwpus it proves highly benefi- 
cial. My attention was first drawn to its efficacy in this disease by my col- 
league Mr. Luke. Under its employment the process of ulceration is generally 
stopped, and cicatrization takes place. The tincture should be applied not 
only to the ulcerated portion, but to the parts around. In eczema it also is 
an excellent application. In cutaneous scrofula, hkewise, as I have abcady 
remarked. In several other cutaneous diseases, such as lichen, irruriyo, 
pityriasis, psoriasis, impetiyo,2>orrif/o^ ecthyma, and scabies. Dr. Kennedy'* 
has found its use beneficial. According to the testimony of Dr. Davies and 
an anonymous writer, ^ it is a valuable application to chilblains. In the 
treatment of diseases of the joints it is used with great advantage. In e^'y- 
sipelas I have seen it highly beneficiid. In phleymonous ii^ammaiion, 
sloughing of the cellular membrane, injlanimation of the absorbents, 
gout, carbuncle, whitlow, lacerated, contused and punctured wounds, and 
burns and scalds, it is most liiglily spoken of by Dr. Davies. In acute 
rheumatism and gout the application of iodine to the afiected parts gives un- 
questionable relief. Either tincture of iodine or iodine paint (to be described 
presently) should be applied to the affected joints by means of a cameFs-hair 
pencil, and repeated daily until the cuticle begins to peel off. According io 
my experience, no remedy gives so much relief as tliis ; I have rarely found it 
fail. It deserves, however, esi)ecial notice, that tlie skin of different invalids 
is most unequally susceptible of its influence : in some few it excites so much 

E ain that a second application of it is with difficulty permitted. In others, 
owever, it produces scarcely any painful effects. 

In diseases of the lungs and bronchial tubes simulating phthisis, and 
also in incipient protracted phthisis, it may be applied to the outside of the 
thorax with great benefit. It is usually a much less painful application than 
emetic tartar or croton oil, though, as I believe, equally effective. 

Its topical uses are^ therefore, nearly as extensive as those of nitrate of 
silver. Moreover, it Is used very much in the same classes of cases, and with 
the same views. 

Adminjstbation. — Iodine is rarely administered alone, but generally in 

. * London Medical Gazette, vol. xx. p. 90. 

“ Ibid, vol. xiii. p. 32 ; and vol. xx. p, 144. 

K^lectiov^ in Laihology and Skrgery, Lund. 1839. 

^ London Medical Gazelle, vol. xxvi. [JVlay 8, 1840], p. 260. 

Ibid. vol. XXV. [March 20, 1840], p. 943, 
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Tincture op Iodine ; Iodine Paint. 

con jimction with iodide of polasHium, to the account of which substance I 
must refer for formuhe for the combined exhibition of these substances. 

In the administration of iodine^ care should be taken to avoid gastric irri- 
tation. On this account we should avoid giving it on an empty stomach. 
Exhibited immediately after a meal, its topical action is considerably diminished. 
This is especially the case when amylaceous substances (as potatoes, bread- 
])udding, sago, tapioca, and arrow-root) have been taken, as the iodine forms 
with them an iodide of starch. Iodine has been given in the form of pills, in 
substance, in doses of about half a grain; but this mode of exhibition is 
objectionable, and is now never resorted to. 

1 . TINCTIIM lODINII, D. Tinetura Todinei, E — Tincture of Iodine. 
(Toiline, 91 ]. ; Rcct. Spirit, 5j. [by weight], D. — The Edinburgh College 
orders Iodine, 5 ijss. ; Rect. Spirit, two jhnts.) Princijially vduable as a 
topicjd remedy. Eor this pui^ose it is applied as a paint by a camers-hair 
pcMicil. It is also used, mixed with four or six parts of soap liniment, as an 
cnil)i*()cation. Eor internal exhibition it is inferior to the Tinctura lodinii 
compositay Lt hereafter to be mentioned. In the first place, by keeping, 
part of (he iodine is drposit(id in a crystalline form, so that the strength is apt 
to vary ; secondly, it undergoes decomposition, especially when exposed to 
solar light; the iodine abstracts hydrogen from the spirit, and forms hydriodic 
acid, one part of which unites with iodine to form ioduretted hydriodic 
acid, ^yhilc nnotlier, acting on some spirit, forms a little hydriodic ether. ^ 
ilu'se are not the only objections : when added to water, the iodine is depo- 
siled in a solid state, and may thus irritate the stomach. 

llcrzog- gives the following directions for testing tinctnre of iodine : — Shake it with 
an excess of (topper filings until it is tiUally decolorized : the increase of weight which the 
(‘opper acquires indicates the quantity of iodine. The filtered liquor contains an acid, but 
no copper ; and the decomposition which the tincture has imdcrgone may be judged of by 
I h(; odour and acid reaction. Calomel jiroduces a yellowish white precipitate, which sub- 
soqnenfly becomes red. Ammoniacal nitrate of silver yields a yellowisli white precipitate, 
which becomes grey under water. 

The dose of the tincture of iodine is n^v. to f^ss. Each drachm of the 
Dublin tincture contains five grains of iodine. Tlie best mode of exhibiting 
it, to cover the flavoui’, is iu slierry wine. When this is inadmissible, sugared 
water may be employed. 

If caustic potash be added to tincture of iodine, the solution becomes colourless, and, 
after some time, deposits the yellow iodide of formylc (iodofonn — FoP or C^HP or C-H1,P), 
sornotiracs called iodide of carbon. 

2. EMBROCATIO lODlNIl ; Iodine Paint. — This is a solution of iodine and 
jodide of potassium in alcohol : the iodide of potassium greatly facilitates the 
solution of the iodine. The following is Dr. Todd^s^ formula for it : — lodinii, 
gr. Ixiv. ; Potassii, lodidi, gr. xxx.; Alcohol, 5j. M. — "The mode of appli- 
cation is by painting the part freely with a cameEs-hair pencil. More or less 
smarting is produced, arid fre({uently vesication or an herpetic eruption may 
come on. The painting may be repeated as often as circumstances may 
demand. It is extremely useful where any effusion has taken place into 
synovial membranes or sheaths.'" 

’ Ouibonrt, Piiarmacmtical vol. vi. p. 184. 

“ Pharmaceutical • § 

** Practical Remarks on Goat, Pihevmalic Fever, and. Chronic Uhewmaium of the Joints, 

l>p. 187-88, bond. 1843, 
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3. lODIDlIM AMYLI^ Ph* Ruth. ; Iodide of Starch . — ^Tlie following is Dr. 
Buchanan^s ^ formula for preparing this substance : — Rub 24 grs. of iodine with 
a little water, and gradually add one ounce of finely-powdered starch ; dry by a 
gentle heat, and preserve tlie powder in a well-stoppered vessel.^^ In persons 
not labouring under any dyspeptic ailment or constitutional deli(;acy of habit, 
Dr. Buchanan commences with half an ounce for a dose, and increases this to 
an ounce, three times a day, — equivalent to about 72 grains of iodine daily. 
It frequently caused costiveness, attended with griping pains of the bowels 
and pale-coloured evacuations. Sometimes, though rarely, it produced 
purging. The dose is 5ss. gradually and cautiously increased. I have found 
the colour of this preparation objected to by patients. 

4. ITOllNTM lODimi, D.; Iodine Ointment. (Iodine, 3j.; Prepared 

Hog^s Lard, Hj.) — This ointment has a rich orange-brown colour ; but by 
keeping it becomes pale on the surface (partly by the evaporation of tlie 
iodine), and hence should always be made when wanted. It is employed as 
a local application to scrofulous tumors, broncliocele, &c. If it prove too 
irritating, the quantity of lard should be augmented. ^ 

5. EHPLASTRVM lODlNII ; Iodine Plaster . — Several formulae for the pre- 
paration of an iodine plaster have been published. Of all of them lead plaster 
is a constituent ; and the product, consequently, contains iodide of lead. The 
following are some formulae : — 

1. JEmplastrum JodiniL — ^Lead Plaster, 5vj. ; Resin Plaster, 5ij. Melt together, and 
add Iodine, 9j. rubbed with Olive Oil, 5ss. (Beasley.) 

2. Emplastrum Todinii (Roderburg’s). — ^Take of Iodine (or 5j* of Iodide of Potjis- 
sium), rubbed with a few drops of Spirit and Olive Oil, and incorporated with of Simple 
Plaster previously melted. (Beasley.) 

3. Emphdfum Todimi Compmtum, Ph. Nosoc. Sancti Georgii. — ^Iodine, 5ij* ; Iodide of 
Potassium, Jiij- ; Lead Plaster, Ibj, ; Opium Plaster, Jvj. Melt the plasters, tlieii add 
the iodine and iodide reduced io a very fine powder, and mix. 

4. Emplastrum lodinii cum BelladonvA. — Iodine, jss. to ^ij- ; Venice Tuqxmtinc, 5ij» ; 
Olive Oil, 5j- ; Belladonna Plaster, Ibj. Mix and spread with a cool iron. (Beasley.) 

Antidotes. — In the event of poisoning by iodine, or its tincture, the first 
object is to evacuate the poison from the stomach. Eor this purpose, tlie 
vomitings are to be assistexi by the copious use of tepid demulcent liquids, 
especially by those containing amylaceous matter ; as starch, wheaten flour, 
potatoes, sago, or arrow -root, wliich should be boiled in water, and exhibited 
freely (see ante^ p. 161). The efficacy of these agents depends on their 
combining with the iodine to form iodide of starch, which has very little 
local action. In their absence, other demulcents, such as milk, eggs beat up 
with water, or even tepid water merely, may be given to produce vomiting. 
Magnesia is also recommended. Opiates have been found useful. Of course 
the gastro-enteritis must be combated by the usual means. 


19* Acidum lodicum. -- Iodic Acid. 

Formula 10®. Fquimlent Weight 16G. 

Oxiodine. Obtained by boiling iodine with nitric acid ; or by decomposing iodaic of 
baryta‘s by dilute sulpliuric acid. Iodic acid ^is a white transparent solid, slightly deli- 

- * . - - - - ■ - -- — - - 

' London Medical Gazette^ vol. xviii. p. 51 5 ^ 

^ lodate of baryta is prepared by heatiug together 80 parts of iodine, 75 of chlorate of potash, 



Hydkiodxc Acid. — Iodide of Sulphur. 


qucscent, and very soluble in water. It is composed of iodine 126 and oxygen 40. It is 
deoxidized by sulplinretted hydrogen, sulphurous acid, andmoimhia : iodine Deing set free 
in each case (hence iodic acid is used as a test for morphia). The iodates, when heated, 
evolve oxygen, and are converted into iodides. A solution of an iodide causes, with 
nitrate of suver, a whitish precipitate, which is difficultly soluble in nitric acid, but soluble 
in ammonia. It has been employed in medicine hj Mr. Monks,* the house-surgeon to the 
Poor-law Schools, Norwood. lie gives it in combination with disulphate of quina (which 
is rendered soluble by it as by sulphuric acid) as a tonic, stimulant, and alterative, iii 
hoarseness consequent on catarrh, strumous cases, incipient phthisis, chronic inflammation, 
syphilis, &c. Unlike iodide of potassium, it can be given in combination with sulphuric 
or nitric acid without suffering decomposition. Tlie dose of it for children ot^from 7 to 
14 year s of age is three grains ; for adults, from three to six or more grains. Its general 
effects on the system agree with those of iodine. 


20. Acidum Hydriodienm. HydriocUc Acid* 


Formula HI. Equivalent Weight 127. Equivalent of the Gas 2 or 


Todhgdric arid ; hgdriod, — Obtained in the gaseous form by the action of water on 
iodide of phos])honis. Like gaseous hydrocliloric acid, this gas fumes in the air. By its 
reiietion on bases (metallic oxides), it yields water and iodides (see ante, p. 386). As a 
medicine, it has been employed in the form of an aqueous solution, which is directed by 
Dr. Buchanan 2 to be prepared as follows: — Dissolve 330 grs. of Iodide of Potassium 
ill 5iss- Distilled Water, and to this add 264 grs. of Tartaric Acid, also dissolved in Jiss. 
of Distilled W ater. When the Bit art-rate of Potash has subsided, strain ; and to the 
strained liquor add sufficient water to make fifty drachms (=f5vj. 5U-) Kl-f T-f 2HO 
~K(),H(),T + HI. This solution, according to Dr. Buchanan, possesses all the therapeu- 
tical powiTS of iodine, without its irritating properties. He has given as much as of 
it three times a day, or Xij. of iodine daily. He regards Jss. as the ordinary dose ; but it 
would be much safer to tegin with a smaller dose. 


21. SULPHURIS X0DIDUM.-10DIDI: OF SULPHUR* 

Formula S‘^I. Equivalent Weight 158, 

History. — This compound was first described by Gay-Lussac.'"* 

Preparation. — It is prepared by heating gently, in a clean oil flask, four 
parts of iodine with one part of sulphur until fusion is effected. Part of the 
iodine volatilizes, and the remainder unites with the sulphur. 

Properties. — It is a black crystallizable compound, having the colour and 
radiated appearance of sesquisulphuret of antimony. It has the odour of 
iodine, and stains the cuticle, paper, &c. like this substance. Its elements 
are easily separated by heat. 

Characteristics . — Boiled in water, the iodine volatilizes with the steam, 
and the sulphur is deposited nearly in a state of purity. 

Composition. — Its composition has not been determined. It is probably 
the following : — 


1 of nitric acid, and 400 of water ; the iodine disappears, chlorine is evolved, and iodate of potash 
formed in solution. The latter is decomposed by 90 parts of uifrate of baryta (or 72 parts of 
chloride of barium), by which iodate of haiyta is precipitated. 

Medical Times^ October 3, 1846. • 

Londmi Medical Gazette^ vol. xvlii, p. 51*|l^ 

* Ann, de Chimie^ xci, 22, 1814. 
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INORGANIC BODIES. — Chlomde of Iodine. 


Atoms. Eq. Wl. Per Cent. 

. 1 120 79-75 

. 2 32 20-25 

Iodide of sulpliur 1 158 100-00 

Physiological Effects, a. 0/^ Ainmah. — Dr. CogswclD gave three 
drachms to a bitch. The animal lost her appetite, was dull, and, on tlie 
fourth day, could not support licrsclf properly upon her legs. On the twelfth 
day she was well. 

On Man, — Its constitutional effects are probably like those of iodine. 
Its local operation is that of a powerful irritant and resolvent. 

Uses. — Iodide of sulphur has been principally employed in the form of 
ointment, in various skin diseases, especially the squamous and tubercular 
forms. In lujmsS it has been found most efficacious by Bictt,^ as Avell as 
Rayer.'"* The last-mentioned writer places it in the fori'inost rank of local 
remedies for this disease. In acne indurata and romcea it has proved 
highly useful in the hands of Bictt,^ Ilayer,^ and Dr. Copland.^ In lepra, 
Eayer has observed good effects from its use ; but in one case in which I 
tried it, it causijd so much irritation, that its use w as obliged to be discontinued. 
In herpes pustulosus lahialis it has been employed with great success 
by Dr. Volmar.7 In tinea cajntis it has also been recommended.® In 
chronic eczema of the ears an ointment of it has been used. 

Dr. Copland 9 has employed the inhalation of the vapour of this substance 
in humord astlima with temporary advantage. 

Galticr gave internally from gr. j. to gr. vj. daily, in the form of pill. 

IINGIIENTCM SUIPHBRIS lODIDI; Ointment of Iodide of Sulphur, — This 
is composed of iodide of sulphur and lard. The proportions vary according 
to circumstances; usually from 10 to 30, or even to 60 grains of the iodide 
to an ounce of lard or cocoa-nut fat. Magendie recommends 1 part of iodide 
to 18 or 1 9 of lard. 


Iodine .. 
Sulphur 


22. lodinii Chloridum. — Chloride of Iodine. 

Two compounds of iodine and chlorine are known, viz. the protocMoride ICl, a reddish- 
brown liquid, — and iho perckloride I CP, a solid yellow substance. Both are obtained by 
exposing iodine to the action of chlorine. Br. turnbulP*^ tried the cifccts of the vapour 
of the “ chloruret of iodine” (protochloridc ?), on the eye : it produced very little warmth 
or uneasiness to the eye when continued for the space of two minutes or upwards ; but a 
sensation of irritation, accompanied with a flow oi tears, on its removal. It contracted 
the pupil. Its vapour did not. leave the yellow disagreeable colourmg on the skin produced 
by the vapour of iodine. 

^ Experimental Essay on Iodine and its Compounds. 

* CuzcDove and Schedcl, Jhreye praUg. sur les Malad. de la Peau. 

^ Treatise on Diseases of the Skin^ translated by Dr. Willis. 

* Op. cit. 

® Op. oil. p. 476. 

® Diet, of PraM. Med. art. Acne^ p. 31. 

7 Dierhach, IHe neuesien. Entdech in d. Mat. Med. 2te Ausg. ler Bd. S. 449. 

** London Mediftal Gazette^ vol. xx. p. 879. 

® Op. cit. art. Asthma^ p. 149. 

London Mescal Gazette, Nov. 5, 1842. 
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Order IX. BROMINE. 

23. BROMINIUM.- BROMINE. 

Symbol Br. Equivalent Weight 80J Equivalent Volume of the Vapour i or 

History. — Tliis substance was discovered by M. Balard^ of Montpellier, in 
1826. He at first termed it muride (from muria, brine), in allusion to the 
substance from whence he procured it; but, at the suggestion of Gay-Lussae, 
he altered this name to that of hromc, or bromine (from ^pw/xoc, a stink), 
on account of its unpleasant odour. 

Natural History. — It is found in both kingdoms of nature, but never in 
th(i free state. 

a. In the Inorganised Kinguom. — ^Bromide of silver has been found in Mexico 
(Ecrtliicr). Hollander detected bronie in an ore of zinc, and Cochler recognised it in 
Silesian cadmium.- It exists in sea water and many mmeral waters, especially brine 
springs, in combination with either sodium, magnesinm, or cfilcium. Thus it has been 
found in the waters of the Medit(Trauean, the Bmtic, the North Sea, the Frith of Forth, 
the Dead Sea, many of tlie brine springs of Europt^ and America (as those of Middlewich, 
Nfintwich, Ashby-do-la-Zouch, and Shirleywicli, in England), and in many other mineral 
springs of Europe mid America (as the Pittville spring at Cheltenham, the water of Llan- 
dridod and of Boniiington). The saline springs near Kreuznach in Germany are, especially 
rich in it. It has been justly observed by Dr. Daubony,*^ that the detection of bromine 
in brine-springs is a fact interest ing in a geological point of view, as tending to identify 
the ])rodiict of the ancient seas, in their most n»mute particulars, with those of the present 
of;(!an. 

fi. In the Organised Kingdom. — Bromine has been foitnd in the sea-plants of the 
JVlediterrancan, and in the mother-waters of Kelp. It has likewise been detected in 
various marine animals. Tlius in the Sca-8pongo (Spongia qf/icinalLs), in the stony con- 
cretion foniid in tliis animal, in the ashes of the Janihuia violacea, one of the gastcropodous 
mollusca, and in cod-liver oil. 

Preparation. — Bromine is obtained from bittern (ilie motber-liquor of 
sca-water, from which cliloride of sodium has been separated by crystalliza- 
tion) ; from kelp; or from the mother-ley of the salt springs near Kreuznach, 
in Germany. From thirty jiounds of the concentrated ley, Liebig obtained 
twenty ounces of bromine. Of these springs, that of Karshall contains, 
according to Dr. G. Osann,^ G’()025 grs. of bromide of calcium, and 1-3072 
grs. of bromide of magnesium, in sixteen ounces of the w ater. According to 
the same authority, lUO parts of the mother-ley of the Miinster-ara-Stein 
spring contains 24-12 parts of bromide of calcium, and 0*48 parts of bromide 
of magnesium. Sixteen ounces of the mother-ley of tlie Theodorshall spring 
contain 338*72 grs. of bromide of calcium, and 92*82 grs. of bromide of 
magnesium. 

^ The atomic weight of bromine, according to Berzelius, is 78’4 [78 -0 tirahamj. This number 
has been usaally pi*etty closely adhered to by chemical writers, and is adopted by the learned 
L. Gmelin in the first part of his Randhuch. But the lat-cr researches of Marignac appear to prove 
that about 80 is the real number ; and accordingly L. Gmelin lias .adopted this in the second or 
organic part of his Handbuch, Jt is remarkable, that 80 is the number adopted by Thomson 
{System of ChamiMiyy 7th edit. vol. i. 1831) seventeen years since. • 

Gmelin, Handbuch der Ohenne. 

‘‘ Ehil, Trans. 1830. , 

G. W. ScKwailze’s AUgcmehip nnd sped idle Hrilquellenlehre, A lit. 1, vS. 224, Leipzig, 1839. 

VOL. I. 2 1) 
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Bromine is thus obtained from bittern: — Having deprived the mother- 
liquor of sea-water, as much as possible, of its other salts, by crystallization, 
chlorine is developed in it (cither by biiioxide of manganese and hydrocldoric 
acid ; or, when the quantity of metallic chloride is sufficient, by binoxide of 
manganese and sulphuric acid). This decomposes the metallic bromide 
(magnesium) contained in the liquor, and sets free bromine, which distils 
over: MgBr + Cl = MgCl4'Br. The bromine thus obtained requires to be 
subsequently purified. 

The process followed at Kreuznach, ac^cording to Dr. Mohr,^ is that recom- 
mended by Defosses,*^ but modified by Lowig.*"^ To about four quarts of thc', 
mother-ley contained in a retort arc added one ounce of binoxide of manga- 
nese, and five or six ounces of commercial hydrochloric acid. On the appli- 
cation of the heat of a sand bath, water and bromine pass over into the 
receiver. When all lias passed over, the vapour is observed to be colourless, 
and to consist of aqueous vapour, and hydrocliloric acid. 

The following is the theory of the process : — Two equivalents of hydro- 
chloric acid react on one equivjilent of binoxide of manganese, and yield one 
equivalent of protochloride of manganese, two e(|uivalents of water, and one 
equivalent of chlorine ; the latter, in iis nasc<‘nt state, rtnicts on one equivalent 
of bromide of calcium, and produces one equivahmt of chloride of calcium, 
and one e(]uivalent of free bromine. CaBr4-Mn02+ ^nCl=CaCl + Mn()l 
-h3H()+Br. 

Materials. Composition. 

2 eq. Hydrochl. Acid.. 73 ( j » 

{2 eq. llydrog, 2 

. Binoxide M»«k. 5? 

217 217 217 

The mixture of binoxide of manganese and hydrochloric acid is rendc^red 
too dilute by the mother-ley to produce, by their reaction, free chlorine, when 
no bromide is present with whose base it can combine. Hence, when all the 
bromine has passed over, w^e find hydrochloric acid, and not chlorine, in tlui 
vapour which is passing over. 

Properties. — At ordinary temperatures, bromine is a dark-coloured very 
volatile liquid, which, seen by rellected light, appears blackish red, but viewed 
in thin layers, by transmitted light, is hyacinth red. Its odour is strong and 
unpleasant, its taste acrid. Its s]). gr. is 3-966, Balard (3-98 to 3*99, Lciwig), 
water being 1. When exposed to a cold of “4^P. ( — 13°E. Liebig) it is 
a yellowish brown, brittle, crystalline solid. At ordinary temperatures, liquid 
bromine evolves ruddy vapours (similar to those of nitrous acid), so that a 
few drops put into a small vessel immediately fills it with the vapour of bro- 
mine. At r. bromine boils. The vapour is not combustible : a lighted 
taper plunged into it is immediately extinguished ; but before the flame goes 
out, it becomes red at the upper and green at the lower part. Antimony or 
arsenicum take fire when dropped into liquid bromine; when potassium or 



Products. 

1 eq. Bruininc 80 

I e(i. Chloride Calcium . US'H 


2eq. W^ater 18 

1 eq. ProtocUlo. Mansi'. 63’5 


^ Ajinden der Phanrtacie, Bd. xxR. S, 66, Heidelberg, 1837. 
\J{mr7i. de Ckim, Med. t. iii. p. 256, 1827. 

^ Das Brom mid seine chemischen VerhdHnisset Heidelberg, 1829. 
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phosphorus is dropped in, a violent exjdosion takes place. Bromine is a non- 
conductor of electricity ; it is a bleaching agent ; it dissolves in about 34 parts 
of water {Jn'omlne waUir), more so in alcoliol, and much more so in sulphuric 
ether. It communicates a fine orange colour to starch. 

Charactrristics. — Liquid bromine is recognised by its colour, odour, vola- 
tility, and the colour of its vapour. To these characters must be added, its 
powerful action on antimony, arsenicum, and potassium, before mentioned, its 
dissolving i]i ether, forming a hyacinth red liquid, and the orange colour 
winch it communicates to starch. It causes a yellowish white precipitate 
[bromide of silver) with a solntioTi of the nitrate of silver. In its external 
a])])earaiicc it resembles the terchloride of chromium and the chloride of 
i()(iinc. I have knowm it confounded with tincture of iodine. 

I'lic soluble bromides cause wdiitc precipitates with the nitrate of silver, 
ncetnte of lead, and protonitrate of mercury. The precipitates are bromides 
of th(‘ respeclive metals. .Bromide of silver is yellowish white, clotty, insoluble, 
or nearly so, in boiling nitric acid, and in a weak solution of ammonia (by 
whicb it is distinguished from chloride of silver), but dissolves in a conccn- 
inded solution of this alkali. Bromine is liberated from bromide of silver by 
llic nciion of hydrochloric acid and chloride of lime. Heated with sulphuric 
acid, it evolves vapours of bromine. If a few drops of a solution of chlorine 

added to a solution of a bromide, and then a little sulphuric ether, we ob- 
tain an ethereal solution of bromine of a hyacinth red colour, which floats on 
the water, 

Tll(^ hromates when heated evolve oxygen, and become bromides. The 
bromates cause white precipitates [metallic hromates) with the nitrate of 
sih er and the protosalts of mercury. Bromate of silver is not soluble in 
nitric acid, but dissolves readily in solution of aninionia. If a few drops of 
hydrochloric acid be added to a bromate, and tlien some ether, a yellow or red 
ethereal solution of bromine is obtained. 

Impurities. — Water, chlorine, and iodine, are the substances with which 
tlie bromine of commerce is apt to be contaminated. Bromine is usually kept 
in the shops under a layer of water, for the purpose of preventing loss by eva- 
poration. To obtain anhydrous bromine (which is rarely required), ordinary 
broraine must be distilled from fused cldoridc of calcium. The compound of 
chlorine and bromine is soluble in water; but repeated w^ashiiig with water 
will only in part abstract the chlorine with which bromine is combined. 

Physiological Effects, a. On Vegetables . — I am unacquainted with 
any experiments made with bromine on plants. 

On Animals generally , — The action of bromine on animals has been 
examined by Eranz,^ by Barthez, by Butzke,^ by Dieffenbach,'^ and by Glover.'* 
The animals experimented on were leeches, fishes, bii'ds, horses, rabbits, and 
dogs. It acts as a* local irritant and caustic, and, therefore, when swallowed, 
l^ves rise to gastro -enteritis. Injected into the jugular vein it coagulates the 
blood and causes immediate death, preceded by tetanic convulsions. No 
positive inferences can be drawn as to the specific influence of bromine on 

^ Quoted by Wibmer, Die Wirkung d, Arzneim, ler Jid. S. 483 : fjso in Jotirn, Chim, Med, 
tom. V. j). 540. 

\ Bromi interna expeiimentis illustrata, Bcrol. 1829, 

\ 0)1 Poisons y p, 187. 

Bdinb. Med, and Surg. Journ, No. 152. 
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any organs of the body. Some of the symptoms (such as dilated pupil, insen- 
sibility, and convulsions) would seem to indicate a specific affection of the 
brain. Franz frequently observed inflammation of the liver. 

y. On Man , — ^The chemical action of bromine on the tissues has been 
before (p. 93) noticed. The general effects of it have also been referred to 
(see ante, p. 182). It stains the cuticle yellowish brown, and, by continued 
application, acts as an irritant. Its vapour is very irritating when inhaled, or 
applied to the mucous lining of the nose, or to the conjunctiva. Franz, by 
breathing the vapour, had violent cough, and a feeling of suffocation, followed 
by headache. Butzke swallowed a drop and a half of bromine in half an 
ounce of water, and experienced heat in the mouth, oesophagus, and stomach, 
followed by colicy pains. Two drops occasioned nausea, hiccup, and increased 
secretion of mucus. The irritating action of bromine on the alimentary canal 
is shewn by the liquid stools and diarrhoea. 

The constitutional eflects resulting from the continued use of bromine have 
not been well determined : they are probably intermediate between chlorine 
and iodine ; but, according to Dr. Glover, more nearly related to the former 
than to the latter. Bromine acts in small doses as a tonic, diuretic, and 
resolvent. 

Hitherto no cases of poisoning with it in the human subject have been seen. 

Uses. — It seems to possess the same therapcAitic influence as iodine, and 
has been administered in bronchocele, in scrofula, in diseases of the spleen, 
in tumors, in amenorrhoea, in eczema, and against hypertrophy of the ventri- 
cles. It is usually regarded as possessing more activity than iodine. Ijciwig 
has used it as a disinfectant. 

Administration. — It may be administered dissolved in winter. An aipus 
ous solution, composed of one part by vjeight of bromine and forty parts of 
water, may be given in doses of five or six drops, properly diluted and 
flavoured with syrup. This solution has also been used as an external agent 
in lotions. It has been used also in the form of ointment, composed of 10 1o 
15 grs. to 5j* of lard. (For other formulae, see Bromide of Potasfiium,) 

Antidotes. — The treatment of cases of poisoning by bromine should be 
the same as for poisoning by iodine. Barthez has recommended magnesia as 
an antidote. 


Order X. NITROGEN AND ITS COMPOUNDS WITH 
OXYGEN AND HYDROGEN. 

24. Nitrogeniiim.— Nitrogen* 


S^fiibol N. Equivalent Weight 14. Equivalent Volume 1 or 


This gas was first recognised, in 1772, by Dr. Ilutherford, who termed it mephitic air. 
PriestW called it phlogisticated air. Lavoisier named it azote (from a, 7 tot ; and C^ii> 
life). Cavendish, finding it to be a constituent of nitric acid, gave it the appellation it 
now usually bears, nitropen (from pirpov, nitre; and yevvAto, I beget or produce). 

It is found in both kingdoms of nature. It has not hitherto been found in non-fossili- 
feroas rocks ; but it is#fi constituent of coaK, of nitrates, of arnmoniacal salts, and of some 
mineral waters. It forms from 79 to 80 per cent, of the atmosphere. It is a constituent 
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of various organic principles (as the alkaloids, albuminous principles, gelatine, mucus, 
urea, uric aci^ &c.) It is found in the swimming bladders of fishes. 

The readiest method of procuring it is to bum a piece of phosphorus in a confined por- 
tion of atmospheric air. The phosphorus combines with the oxygen of the air and forms 
uKitaphosphoric acid. Tlie residual gas, after being thorougluy washed, is nearly pure 
nitrogen. 

It IS a colourless, odourless, tasteless gas ; is without action on vegetable colours ; and 
is neither combustible nor a supporter of combustion. It does not wluten lime water. Its 
sp. gr. is 0’971. It is very slightly absorbed by water. It is usually distinguished by its 
negative properties just described. 

Ill organic analysis the nitrogen is estimated eitlicr in the free state, as gas, or, by Will 
and Varrentrapp’s method, in the forai of ammonia. If an organic substance containing 
nitrogen be lieated with a mixture of caustic soda and quicklime, tlic nitrogen is evolved 
in the fonii of ammonia. 

The effects of nitrogen gas on vegetables and animals are analogous to those of hydrogen 
before mentioned (see ante, p. 273). Thus, when inspired, it acts as an asphyxiating 
Hgont, by excluding oxygen ; when injected into the blood it acts mechanically only, it 
is an essential constituent of the air employed in respiration. 

It has been mixed with atmospheric air, and inspired in certain jiulmonary affections, 
witli the view of diminishing the stimulant influence of the oxygen, and thereby of acting 
as a sedative. 


25. NITROGENII PROTOXYDUM.- PROTOXIDE OF 

NITROGEN. 

Formula NO. Equivalent Weight 22. Equivalent Vohme 1 or 

.History. — ^Tliis gas was discovered by Dr. Priestley in 1776. He termed 
it depJdoffisticated nitrous air. Sir H. Davy ^ called it nitrous oxide. Its 
common name is laughing gas. It is always an artificial product. 

Preparation. — It is obtained by heating nitrate of ammonia in a glass retort. 
The heat employed should be sufficient to fuse the salt and keep it in a state 
of gentle ebullition. If the heat be too high, wdiiie fumes are evolved. 

Every equivalent of the crystallized salt is resolved into four equivalents of 
wafer and two equivalents of protoxide of nitrogen, NH3,HO,NO® = 
JiNO+4HO. 


Material. 


Composition. 


1 iq. crystallized I 
Nitrate of Am- J 
nionia 80 1 


1 eq. Nitric Acid 54 


1 eq . Ammonia . 17 
leq . Water — 9 


i 1 eq. Nitroffen 14 
2 eq. Ortfgen . 16 
t 3 eq. Oxygen . 24 

f 1 eq. Nitrogen 14 
1 3 eq. Hydrogen 3 



Products. 
2eq. Protoxide 
Nitrogen . 44 


3f*q. Water.. 27 
leq. Water.. 9 


80 80 60 

If we regard the crystallized salt as a nitrate of ammonium, the equation is 
as follows NID0,N05=2N0+4H0. 

1 lb. avoirdupois ( = 7000 grs. troy) of nitrate of ammonia should evolve 
about 4-J- cubic feet of gas. 

Properties, a. Of the gaseous oxide. — At ordinary temperatures and 
pressme, it is a colourless gas, with a faint, not disagreeable odour, and a 
sweetish taste. It is not combustible, but is a poweffiil supporter of com- 


J* EeseareheSf Chemical and Fhilosophiead) cJdefiy concerning NUrouS Oxide, or Eeyhlogisiicaied 
Citrous Air, and its Respiration, 1800 . 
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liefvre comlmution. 


Affet' rombitsHon. 


bastion, almost rivalling in this respect oxygen gas. It does not affect 
vegetable colours, and undergoes no change either of colour or of volume 
when mixed with oxygen or binoxide of nitrogen. Its sp. gr. is 1*53. 

Of the liquid oxide. — When subjected to a pressure of 50 atmospheres, 
at 45° F., it is condensed into a limpid colourless, very volatile, liquid, which 
does not freeze itself by evaporation as liquid carbonic acid does. 

•y. Of the solid oxide.— ki a temperature of about —150° F., Faraday 
succeeded in solidifying protoxide of nitrogen. In this form, it is a clear, 
crystalline, colourless body. 

Characleristies . — The only gas with which it is possible to confound it is 
oxygen, with w^hich it agrees in being colourless, not combustible, but a 
powT^rful supj)orter of combustion, re-inflaming a glowing match. From this 
it may be readily distinguished by its not yielding ruddy vapours {nitrous 

acid (jas) when binoxide of nitrogen is mingled 
with it ; and by mixing it with an ecjual volume 
of hydrogen, and ex])loding it by the electric 
spark, by which we obtain one volume of nitro- 
gen and an equivalent of water. If a taper be 
burnt in a jar of this gas over w^ater, the flame is surrounded with a jmrplish 
ludo, and there is produced a brown vapour [nitrous acid (/ as). 

Impuritiks. — ^llie gas may be rendered impure by the use either of an 
impure nitrate or of too high a temperature. If the nitrate contain sal 
ammoniac, chlorine is disengaged : tliis may be detected by its odour and by 
its action on nitrate of silver (see ante, p. 3G9). If too high a temperaturt^ 
be employed in the preparation of the salt (and which may be known by the 
evolution of white vapours [hyponitrite of ammonia?]), the obtained gas is 
irritating, and often contains binoxide of nitrogen, the presence of wliich is 
known by the red fumes produced on mixing the gas with oxygen. The 
])resence of oxygen or common air may be detected by mingliTig some binoxide 
of nitrogen with the suspected gas, when red fumes are produced. 

Composition. — Its composition is as follows : — 


1 oq, 
Protox. 
Nitr. 

[ fq. 
Ilyilrog. 

^2 



1 f<i. 


Atoms, Eq. Wt. Ter Cent. 

Nitrogen 1 ... 14 ... 63 (> , 

0.\ygen 1 ... 8 ... 36*4 


Eavy. 

63-3 

36-7 


Protoxide N itrogen ... 1 


22 


Vol. Sp.gr, 

Nitrogen gas 1 0*97 

Oxygen gas 0*5 0*55 


100*0 ... 100*0 I Protoxide Nitrogen gas... 1 1*52 


Physiological Effects, a. On Ver/etalks. — Germinating seeds (peas), 
wdien watered with a solution of this gas, seemed unaffected by it. Plants 
introduced into vessels filled with the gas mostly faded in about three days, 
and died shortly after.i But Drs, Turner and Christison did not find that it 
was injurious to vegetation.^ 

On Animals. — The effects of this gas on insects, annelides, mollusca, 
amphibials, birds, and mammals, were examined by Sir H. Davy. On all it 
acted as a positive poison. It produced peculiar changes in their blood 
and in their organs, first connected with increased living action, but terminating 
in death.^' Slowly injected into the veins of animals, considerable quantities 
were found by Nysterr to produce slight staggering only ; larger quantities 

— - , 


Davy’s Researches, 

Christison, Ori Toisonsy p. 756. 
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produced the same disorder of the nervous system noticed when the gas is 
resjured.^ 

y. On Man . — When inhaled, its effects on the nervous system are most 
n'lnjukable : 1 have administered this gas to about one hundred persons, and 
ha ve observed tliat after tlui respiration of it from a bladder for a few seconds, 
it usually causes frecpient and deep inspiration, blueness of the lips and coun- 
tenance, an indisposition to part witli the inhaling tube, and a temporary 
delirium, which subsides in the course of three or four minutes. The sensa- 
tions are usually pleasing. ''Phe delirium manifests itself differently in different 
individuals ; as in some by dancing, in others by fighting, &c. In some few 
cases 1 have seen stupor produced. . Singing in the cars, giddiness, and ting- 
ling sensations in the hands and feet, are sometimes experienced. 

In a case mentioned by Professor Silliman, the after-effect of the gas was a 
complete perversion of the sense of taste for eight weeks (A. S. Taylor). 

it produces a state of ainesthesia (see ante, ji. 20^3) or iiiseiisibility to pain 
during surgical o])erations.2 

8()rne serious after-effects on the lungs and brain have occasionally followed 
the inhalation of it in common experiments (A. S. Taylor). 

Uses. — It has been employed in some few cases only of disease. Beddoes 
used it in paralysis with benefit, but found it injurious to the hysterical and 
ex(]nisitely sensible.*'^ In a remarkable case of s])asmodic asthma, related by 
Ml*. Curtis,^ it acted beneficially. In a second case it also gave relief. It 
has been employed in the treatment of melancholy. 

Dose. — Por medicinal purposes one or two quarts may be inhaled daily 
from a bladder or pneumatic trough. Its use requires caution. The 
breathing-tube should have a sid(^ a])erture closed with a cork, which can be 
reiriovcd should the patient evince an unwillingness to relinquish the tube. 

AQUA NITUOGEXII PIIOTOXAHI; Protoxide of N if ror/m Water; Aqua 
x\zotic(i Oxi/f/enata ; Searles Patent Oxijf/cnonH Aerated Water , — At 
ordinary temperatures and ])rcssurcs, water dissolves about three-fourths of 
its own bulk of ])rotoxide of nitrogen ; but by pressure the c[uantity may of 
course be augmented. The ])atent solution is said to contain five times its 
bulk of gas ; or each bottle of the licpiid is stated to hold a full quart of gas. 
Its effects on the system are not very marked. Sir H. Davy drank nearly 
tliK'e pints of the ordinary solution in one day, and says that it appeared to 
act- as a diuretic; and he adds, ^^1 imagined that it expedited digestioji.^^ 
Serullas^ employed protoxide of nitrogen water (made at the ordinary tem- 
perature and pressure of the atmosphere) in the treatment of Asiatic cholera. 
The patients took six or eight pints within five or six hours : during tlie day 
their warmth returned, the blueness disa])peared. It has also been employed 
to (counteract the evil consccpumccs of inebriety. The proprietor of the 
patent water asserts that it exhilarates, and is adapted lor torpor, debility, 
tatiguo, depression of spirits, asthma, dyspepsia, &c. ; but is contraindicated 
in inffammatory and plethoric states of system. — Dose, six or eight ounces 
taken two or three times a day between meals, or as the ordinary beverage. 

J Rdcherches, ])p. 77-8. * • 

Aegomd of a btew Jinastheilc Aifent as a substilute for Sulphuric Ether in Surtjery and Mid- 
^nferjh 8y .). Y. Simpson, M.D., p. io, 1847. • 

Dovy’s Jicsmrches^ p. 542. ^ 

^ htvH'rt^ vol. ii. for 1828-9. 
dourn. de Chun. Med. t. viii. pp. 309 and 441, 1832. 
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26. Mltrogenii Binoxydnm. — Binozide of Nitrogen. 


Formula NO®. Equivalent Weight 30. Equivalent V ilume 2 or 


Nitrous gas ; nitric oxide ; nitrous air ; deutoxide of nitrogen, — 'Known to Hales; but 
first accurately examined by Priestley in 1772. It is procured in great abundance by 
dissolving copper filings or dippings in nitric acid, and collecting the gas over water. 
4NO® + 3Cu- NO® + 3(CuO,NO^. It is a colourless gas, whose sp. gr. is 1‘038. It is a 
supporter of combustion. It forms red fumes of liyponitric (nitrous) acid when mixed 
with oxygen gas or atmospheric air. NO® 20 —NO'*. It dissolves in a solution of proto- 
sulphate of iron, to which it commumdi|Bs a dark, greenish-brown, or olive colour. 
Tliis compound, which is said to be defiSif^ and to consist of 4(PeO,S(P) + NO®, commu- 
nicates a red or purplish colour to a large quantity of cold oil of vitriol (see ante, p. 356). 
The odour, taste, and effects of the gas, when taken into the lungs, are unknown ; because, 
immediately an attempt is made to inhale it, it absorbs oxygen from the air, and is converted 
into hypomtric (nitrous) acid. Sir H. Davy rasMy tried to inspire it (having previously 
exhausted his lungs of air by making three inspirations and expirations of protoxide of 
nitrogen), but the attempt fortunately failed by the production of spasm of the glottis, to 
which occurrence he considered he owed his life. — in phai*macy, binoxide of nitrogen is 
useftd as a test for oxygen (see ante, pp. 2G8 and 406), and on account of its characteristic 
reaction on the solution of protosulphate of iron (sec pp. 356 and 412). 


27. ACIDUM NZTRICUM.- NITRIC ACID. 

Formula NO®. Equivalent Weight 54. 


History. — Liquid or hydrated nitric acid was kno\/ni in the seventh century 
to Geber, who termed it soluHve water} The nature of its constituents was 
shewn by Cavendish in 1785, and their proportions were subsequently deter- 
mined by Davy, Gay-Lussac, and Thomson. It is sometimes called azotic acid. 

Natural History. — It is found in both kingdoms of nature. ^ 

a. In the Inorganised Kingdom. — Combined with potash, soda, lime, or magnesia, 
it is found on the surface of the earth in various parts of the world. The nitrates have 
been found in some few mineral waters. Thus, there is a district of Hungary, between 
the Carpathians and the Drave, where all the springs, for the space of about 300 miles, 
contain a small quantity of the nitrate of potash.® It is found ingrain water after a 
thunder storm. 

/3. In the Organised Kingdom. — Nitric acid in combination with bases (potash, soda, 
lime, and magnesia,) is a frequent constituent of vegetable juices.® 

Preparation. — Diy or uiicombined nitric acid cannot be procured. It 
does not appear to be capable of existing in the insulated ’’state ; for when 
attempts are made to separate it from other bodies, it suffers decomposition. 
Properties. — Unknown. 

Composition. — Anhydrous or dry nitric acid, such as we find it in some 
nitrates, has the following composition by weight : — 


Atoms. Eq.Wt. P.Ct. Lavoisier. Cav. Berz. 
Nitrogen.. 1 .. U .. 25*9 .. 20 .. 25 .. 26 

Oxygen... 5 .. 40 .. 74*1 .. SO .. 75 .. 74 


J>av^. Vols. 

. 29*5 I Nitrogen 1 
f J70-5 Oxygen . 2*5 


VoU. 

Binox. Nitrogen 2 
Oxygen .....i*. 


Nitric Acid 6 


54 


100*0 .. 100 


100 


100 


100 . 


* Cf the Invention of Verity, ch. xxi. and xxiii. 

® Oairdner, On Mineral Springs, p. 20. 

® De Candolle, Physiol, Veget. t. ler, pp. 383, 387, and 403 ; alao Jolmaion’a Lectures on 
Agricultural Chemistry, 2d edit. 1847. 
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ty»ittituentf of Oomtitiientt of 

yitrtc Acid. Attr ic Acid. 


1 eq. 
Nitrogen 

Iwj.Oxyir. 

leq.Oxyg. 


leq.Oxyg. 

8 


ileq^xyg. 

leq.Oxyg. 
.-.s 8 


1 aq. 
Binux, 
Nitrogen 


ieq. Oxy«, 


leq.Oxyg. 


leq. Oiyg. 
' « 


The degree of condensation which these in- 
gredients suffer is unknown. 


Zjiquid or Watery ITitric Acid. 

Synonymes, — 'Nitrate of water ; /igfS^rate of nitric acid ; nitric acid 
(acidtini nitricuni) of the pharmacopoeias and sho 2 )s; spirit of nitre 
[spiritUH nitri); Glaubers sj^jirit of nitre {spiritus nitri Glaiiheri). 

When liquid nitric acid is red and fuming from the presence of nitrous acid, 
it is called faminfj nitric acid {acidum nitricum fumans), or commonly 
nitrous acid [acidum nitrosum). 

The term aqua forth (either single or double) is applied to a more 
dilute acid than the preceding. 

IhiEPAiiATiON. — Liquid nitric acid is usually obtained by submitting to 
distillation a nitrate (either of potash or soda), witli oil of vitriol. 

Fonnerly it was procured by submitting to distillation a mixture of nitre and cither 
sulphate of iron or clay.^ Mr. de Sussex has recently proposed the use of lime and a 
nitrate. 

The London and Edinburgh Colleges use equal weights of dried nitrate of 
potash and sulphuric acid. The Dublin College directs 100 parts of nitrate 
of potash and 97 parts of commercial sulphuric acid. The distillation is to 
be conducted in a glass retort, by a sand heat. The directions of the Edin- 
burgh College for obtaining pure nitric acid [acidum nitricum pur uni) are 
Hs follows : — 

“ Purify nitrate of potash, if necessary, by two or more crystallizations, till nitrate of 
silver docs not act on its solution in distilled water. Put into a glass retort equal weights 
of tliis purified nitrate and of sulphuric acid, and distil into a cool receiver, with a mo- 
derate heat from a sand-bath or naked gas-flame, so long as the fused material continues 
to give olf vapour. #The pale-yellow acid thus obtained may be rendered colourless, should 
this be tliought necessary, by heating it gently in a retort.” 

Nitric acid manufacturers frequently employ nitrate of soda (sometimes 
called Chili saltpetre) instead of nitrate of potash in the preparation of this 
acid ; and Knapp ^ says there are three advantages attending its use ; viz. the 
quantity of nitric acid obtained from an equal weight of the salt is greater, the 
cost of the salt is less, and the nitric acid is disengaged at a lower tempera- 
tuie, and consequently a less coloured product is obtained. 

When the object is to obtain pure nitric acid, the distillation is effected in 
a glass retort and receiver ; but tbe common nitric acid of commerce is usually 
procured by means of an iron or stoneware still. 

The apparatus used on the, large scale is generally that employed in the 
manufacture of hydrochloric amd (see ante, p. 377); namely, an iron or 
stoneware pot, with a stoneware head, which is coanected with a row of 


See duiucy’s Complete English Dispensatorg^ 14th edit. i^). 292.4, 1769. 
* Chemical Teehnologg^ vol. i. pp. 420-1, 1848. 
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double-necked stoneware bottles containing water. Another form' of appa- 
ratus employed by some manulactarers, is an iron cylinder, set in brickwork 
over a fire-place, and connected with a row of five or six double-necked stone- 
ware bottles each containing about -^th of their capacity of water 

I was informed by a manufacturer that the charge employed for one of these cyliiidei s 
was 1681bs. of nitrate of potiish and 931bs. of oil of vitriol, sp. gr. 1-485. These quantities 
are nearly in the proportion of eight equivalents of acid to seven equivalents of nitrate. 
Different manufacturers, however, employ somewhat diftcrept proportions. 

The acid obtained by the process of the Pharmacopoeia has a sp. gr. of 1*50 ; 
that procured by the ordinary process is brown and fuming, and has n sp. gr. 
of about 1*45. This is the viiroiis ucid or fuming nitric acid of commerce. 
To render it colourless it is heated in a glass retort, placed in a sand-bath. 
The colourless acid thus obtained has a sj). gr. of from 1*35 to about 1*4, 
and constitutes the nitric acid of commerce [acidum nitricum venale). 
The residue in the iron cylinder is a mixture of sulphate with a little bisid- 
])hate of potash, and is sold as sal enixum. It is employed as a flux, and in 
the manufacture of alum. 

Theory. — The explanation of the changes which take place in the manu- 
facture of nitric acid is somewhat modified by the strength of the sulphuric 
acid employed, and by the propoition of the ingredients used. Assuming tlie 
oil of vitriol employed to have a sp. gr. of 1*8483 (that is, to be composed of 
about four equivalents of real sulphuric aeid and five equivalents of water), and 
that an equal weight of nitrate of potash be used, the changes which occur 
will be as follows : four equivalents of dry sulpliuric acid, and five equivalents 
of water react on two equivalents of nitrate of potash, and produce two equi- 
valents of strong liquid nitric acid (sesquihydrate) and one equivalent of 
hydrated bisulphate of potash. 2{K0,N0^)*f5H0,4S03=2(K0,2S03)-f 
3H0,2N05. 

Materials. Composition. Products. 

2 eq. Nitrate Potash 202 ^2 2 Sesquihydrate Nitric Acid 135 

4 eq. Uqmd Sul^phoric Aci^ . 205 j | *2; ; ; ; ; *7 ' 

gr. 1 tuM,) Hulph.Acid 160 ...1;:::::::::::;^;:^ 2 Hyd. Bisulphate Potash.. 272 

407 407 407 

The generation of nitrous acid is greatest at the commencement and 
towards the close of the operation ; for, at the commencement, the excess of 
uncombined sulpliuric acid attracts water from the small quantity of nitric 
acid then set free, in consequence of which the latter is resolved into nitrous 
acid and oxygen ; about the middle of the process, when the quantity of free 
nitric acid has increased, while that of the sulphuric acid has diminished, the 
former passes over with water unchanged ; but towards the end of the pro- 
cess, owing to the volatilization of the nitric acid, the sulphuric acid becomes 
again predominant, and the red vapours of nitrous acid then make their 
appearance. 

Properties. — Strong and pure liquid nitric acid {acidum nitricum 
pururri) is colourless, and has a peculiar odour, and an acrid, intensely sour 
taste. In the air it evolves white fumes, formed by the union of the acid 
vapour with the aqueous vapour of the atmosphere ; these fumes redden litmus, 
and become much whiter when mixed* with the vapour of ammonia, owing 
to the formation of the nitrate of ammonia. The stronge>st colourless acid of 
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the shops has a sp. gr. of 1*45 ; and the ordinary colourless acid does not 
usually exceed 1*35 to l•4^ The sp. gr. of the acid, prepared according to 
the Phannacopoeia, is 1*5033 to 1*504; and Mr. Phillips believes this to be 
the strongest procurable; but Proust says he obtained it as high as 1*62; 
Kirwan, 1*554 ; Davy, 1*55; Gay-Lussac, 1*510; Thenard, 1*513; and more 
recently Milloii obtained it at 1*521. The Edinburgh College fixes the density 
of pure nitric acid at 1*500, and that of commercial acid at from 1*380 to 

]-390. Acid of this density has a slight yellow tinge. At 248° P., nitric 

acid, of sp. gr. 1*42, boils : acid either denser or less dense than this boils at 
a lower temperature. At —40° E. the concentrated acid boils. Nitric acid 
has a powerful affinity for water ; and, when mixed with it, heat is evolved. 

Nitijc acid is easily deoxidized. Thus, exposure to solar light causes the 
evolution of oxygen and the ])rodu(5tion of nitrous acid, which gives the 
liquid a yellow, orange, or reddish-brown colour. The acid thus coloured 
may be rendered colourless, but of course weaker, by the application of a 
gentle heat, to drive ofl* the nitrous acid. Several of the non-metallic com- 
bustibles rapidly decompose nitric acid; as charcoal, phosphorus, sugar, 
alcohol, volatile oils, resins, &c. The acid is unacted on by leaf-gold, 

platinum, &c. Sojne of the metals^ also act powerfully on it, as copper (in 

the form of turnings), and tin (in the state of foil). A little water added to 
the acid facilitates, in some cases, the action of metals on it. The hydracids 
(as hydrocliloric acid) decompose, and are decomposed by, nitric acid. 

AcuniM Nitroso-Niteicum ; Fuming nitric acid (acidum nitricmi ftmam); Spiritus 
niiri fumam; Nilrom acid (acidum nitromm) of conimerce. — This is a mixture or com- 
pound of nitric and nitrous acids with some water. It may be procured by adding 
nitrous acid to concentrated nitric acid ; or by passing binoxiac of mtrogen into concen- 
trated nitric .acid. The commercial nitrous acia is obtained by the distillation of nitrate 
of either soda or potasli with oil of vitriol. When an equal number of atoms of nitrate 
of potash and strong oil of vitriol are submitted to distillation, the first products are 
hydrated nitric acid, bisulpliatc of potash, and undecomposed nitrate. 2(HO,SO^) + 
2(KO,N(>'*)==IIO,NO'^ + KO,HO,2SG^ + KO,NO.® At a higher temperature the bisul- 
pliate reacts on tlic nitrate and expels the nitric acid, which is resolved into oxygen and 
nitrous acid, 0 + NO.^ The latter dissolves in the hydrated nitric acid and produces 
fmning nitric acid — the nitrous acid, of the shops. 

It is a coloured liquid, the colour varying with the quantity of nitrous acid whicli it 
contains : usually it is yeUowish-rcd. It fumes in the air, and gives out a darker yellowish- 
red vapour (nitrous acid). The sp. gr. of the most concentrated acid is 1'536 ; but that 
of the shops varies from 1‘425 to 1*450. When the strong acid is exposed to a cold of 
— 5 6”* 2 Y. it congeals into a very dark red mass. It is a more corrosive acid than con- 
centrated nitric add, as it more readily gives out oxygen with the development of more 
heat and light. Thus it acts more violently on the metallic sulphurcts than ordiuaiy nitric 
acid, and is, therefore, used for the purpose of oxidizing them. ]ly the addition of an alkali 
to tlic fuming acid, binoxide of nitrogen is evolved, and a nitrate and hyponitrite formed. 
If the fuming acid be gently heated in a retort, nitrous acid is evolved, and tliere is left 
behind colourless nitric acid whose density is less than that of the fuming acid. 

Aqua Eoetis Duplex ; Double Aqua Fortis. — ^This is liquid nitric acid of sp. gr. 1*36. 
It is used by jewellers for dissolving metals, and by colour-makers. 

Aqua Fortis Simplex ; Single Aqua Fortis, — This is liquid nitric acid of sp. gr. 1*22- 
1*25. It is employed principally by dyers for dissolving tin. 

Characteristics. — ^Nitric acid is known by the following characters ; — 
It stains the cuticle, quills, &c. yellow or orange : npxed with copper filings. 


* For an account of the anomalous rclatioifs of this acid and iroi, I must refer the reader to 
Uecquerel’s Traite de EleHriciU^ tom, v. p. 8 ; also Braude’s Man, of Ckem. vol. i. p. 723, 1848. 
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effervescence takes place^ owing to the escape of binoxide of nitrogen, and a 
greenish-blue solution of nitrate of copper is obtained : the binoxide forms 
ruddy Vapours in the air, by uniting with oxygen to form nitrous acid gas ; 
miy passed into a solution of the protosulphate of iron, forms a dark oEve- 
bTbwn coloured liquid. To the liquid suspected to contain nitric acid add at 
Idast -l^th of its volume of pure oh of vitriol ; and when the mixture is cold, 
add protosulphate of iron, when a dark purplish or browmish colour is 
developed. Nitric acid decolorises sulphate of indigo. Morphia or brucia 
communicates a red colour to nitric acid, which is heightened by super- 
saturating the liquor with ammonia : powdered nux vomica renders this acid 
yellow or orange-coloured. If hydrochloric acid be added to nitric acid, the 
mixture acquires the power of dissolving leaf-gold : the presence of »gold in 
solution may be recognised by the protochloride of tin, with which it strikes 
a purple or blackish colour. Lastly, saturated with pure carbonate (or bicar- 
bonate) of potash, a nitrate of potash is procured. 

The filtrates are known by the following characters : — They evolve oxygen 
when heated, and deflagrate when tlirown on a red-hot 
cinder or charcoal ; when heated with sulphuric acid they 
disengage nitric acid, wliich may be recognised by its ac- 
tion on morphia, brucia, or commercial strychnia ; lastly, 
when mixed with sulphuric acid and copper-turnings, they 
generate binoxide of nitrogen, which is readily recognised 
by its blackening a solution of sulphate of the protoxide 
of iron. This last-mentioned property enables us to re- 
cognise very minute portions of the nitrates. The nitrate, 
copper-filings, and sulphuric acid, are to be put into the 
test-tube (fig. 71, a), to which is adapted, by means of a 
cork, a sm^ curved glass tube, containing at the bend 
(Z>) a drop or two of the solution of the protosulphate of 
iron ; heat is to be applied to the mixture in the test-tube, 
and in a few minutes the ferruginous solution becomes 
brown or blackish (see a?i/r, p. 408). 

Composition. — ^Liquid or watery nitric acid is com- 
posed of dry or real nitric acid and water. The strongest 
acid obtained by Millon was a monohydrate. 

When the sp. gr. is 1*5033 to 1*504, the liquid acid is, according to Mr. 
Phillips, a sesquihydrate; when the sp, gr. is 1*486, the acid, according to 
Dr. Ure, is a binhydrate. 


Mill on’s strongest Ac id. Sp. grr. 1*5033 to 1 ’504. Sp. gr. 1*486. Sp. 1*43. 

Atoms. Eq.Wt. P.Ct. At. Eq.Wt. T.di. Eg^t. P^t. AtT^Eq Wt. PX^t- 


Dry Nitric Acid . . 

1 . 

. 54 . 

. 86*7 

1 . 

. 54 . 

. 80 

1 . 

. 54 . 

. 75 

1 . 

. 54 . 

. 60 

Water 

1 . 

. 9 . 

. 14-3 

li . 

. 13*5 . 

. 20 

2 . 

. 18 . 

. 25 

4 . 

. 36 . 

. 40 

Liquid Nitric Acid 

1 . 

. 63 . 

. 100*0 

1 , 

. 67’5 , 

. 100 

1 

, 72 . 

. 100 

1 , 

. 90 . 

. 100 


One hundred grains of nitric acid, sp. gr. 1*5, saturate about 217 grains 
of carbonate of soda, equal to about 81 grains of real or dry nitric acid. 
This, therefore, is the strength of the nitric acid of the London Pharmacopoeia- 
According to Mr. Graham, acid whose sp. gr. is 1*42 is the proper nitrate 
of water; and of the Jour atoms of water which it contains, one is combined 
with the acid as a base and may be termed basic water, whfle the other three 


Fig 71. 
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are in combination with the nitrate of water, and may be termed the constitu- 
tional water of that salt. HO,NO® + 3HO. 

Impurities. — ^The ordinary impurities of commercial nitric acid are, excess 
of water, nitrous acid, chlorine, and sulphuric acid. 

The presence of an excess of water is detected by the low sp. gr- The pre- 
sence of nitrous acid is known by the colour of the acid being ydlow or 
orange. Its origin has been before explained (see antcy p. 411). 

According to Millon', the best test for the presence of nitrous acid is an aaueous sola- 
iion of sul^uretted hydrogen. If this be added to the suspected acid whicn has been 
previously diluted with once or twice its volume of water, the least trace of nitrous acid 
causes the liberation of sulphur, which gives an opalescent appearance to the liquor. At 
the same time a small quantity of ammonia is fonixed. 

To detect chlorine (which is derived from the alkaline chlorides contained 
in the nitrate, and in the manufacture of nitric acid), dilute with distilled water, 
and apply nitrate of silver ; a white chloride of silver is precipitated, which is 
insoluble in nitric acid but soluble in ammonia. To recognise sulphuric acid 
(carried over from the acid in the still or retort), add a solution of nitrate of 
baryta or cldoride of barium to the acid previously diluted with water; a 
heavy white sulphate, insoluble in nitric acid, is thrown dowm. 

When nitric acid has been obtained from Chili nitrate of soda, it is apt to 
be contaminated with iodine (derived from the alkaline iodide contained in 
the Chili nitrate) or iodic acid, formed by the oxidation of iodine. The pre- 
sence of iodine is detected by starch (see ante, p. 886). Nitric acid coloured 
brownish by iodine, loses its colour by keeping, owing to the oxidation of the 
iodine and its conversion into iodic acid. To detect iodic acid, add sulphurous 
acid and starch to the diluted nitric acid : the sulphurous acid deoxidizes the 
iodic acid, and the starch produces a blue colour with the iodine. 

The characters of pure nitric acid are, according to the London Pharma- 
copana, as follows : — 

By heat it wholly passes off in vapour. When mixed with distilled Avater, neither nitrate 
of silver nor clilondc of barium tlnows down anything. Its sp. gr. is 1*50. About 217 
grains of the ciystals of carbonate of soda arc saturated by 100 grains of this acid. 

Purification. — Por nitric acid whose sp. gr. does not exceed 1*48, the 
best method of purification is to add one part of bichromate of potash to 
every hundred of acid, and distil. The nitrous acid is transformed into nitric 
acid at the expense of the oxygen of the chromic acid. 

Physiological Effects, a. On Vec/etahles, — ^Nitric acid decomposes 
the different vegetable tissues to which it may be applied, and gives them a 
yellow colour. 

i8. On Animals . — Orfila found that 26 grains of commercial nitric acid, 
injected into the jugular vein; coagulated the blood, and caused death in two 
minutes.^ Viborg threw a i'achm of the acid, diluted with three drachms 
of water, into the jugular vein of two horses ; in two hours they were well : 
the blood, when drawn, was slightly coagulated.^ Introduced into the stomach 
of dogs, it disorganises this viscus, and causes death in a lew hours. 

y. On Man . — On the dead body, M. Tartra has made various experiments 
to determine the appearances produced by the action of nitric acid. ()f course 

* Fharwiweutical Journal , vol, ii. p. 355. 

Toxicolog . QStS ' ale . % 

^ Wibraer, Dk Wirkung , &c. 
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this ps^stic decomposes the organic textures ; but the plienomena presented 
vary ‘ iccording to diflerent circumstances — as the quantity employed, the 
prince of other substances, &c. 

Ine chemical action of nitric acid on the tissues has been already noticed 
(a^ anie^ f, 94). 

; its action varies with the degree of concentration or 

dilution of the acid. In tlie concentrated form the acid'^acts as a powerfully 
corrosive poison, which property it derives in part from its affinity for w^ater, 
but more especially from the facility with which it gives out oxygen ; so that 
the appearances caused by its action on some of the tissues are (lifferent from 
those produced by sulpliuric acid. The perinanciit yellow stain (xantho-pro- 
teic acid) which it conununicates to the cuticle is peculiar to it. Iodine stains 
the skin yellow or brDwn, but a little caustic potash readily removes the stain 
wffieh recent ; wdiereas the yellowish stain produced by nitric acid becomes 
orange on the addition of an idkjdine soap. Bromine also stains the skin 
yellow ; but wiien recently produced, the colour may also be removed by 
potash. The yellow or citron stain communicated to the lining membrane of 
the tongue, pharynx, &c. by nitric acid, has been w^ell shewn by Dr. Roupell.^ 
A preparation, presenting similar appearances, is preserved in the anatomical 
museum of the London Hospital. Nitric, like sulphuric, acid also chars tlie 
animal tissues ; and thus, after the ingestion of it, the stomach is sometimes 
found blackened, as if sulphuric acid had been swallow^cd. The symptoms 
are analogous to those produced by sulphuric acid (see ante^ p. 358), The 
yellow, citron, or orange spots sometimes observed on the lips, chin, or feme, 
will, when present, at once indicate the kind of acid swallowed. Sometimes 
the binoxide of nitrogen is evolved by the mouth. 

Properly diluted, nitric acid produces effects similar to those of the other 
minerd acids (see ante, p. 170). It is said, however, to act less evidently as 
a tonic, and to be more apt to disagree with the stomach, so tliat it cannot be 
employed for so long a period. In some cases it has excited ptyalism, and 
from this circumstaTice, as w^ell as from the occasional benefit derived from its 
use in the venereal disease, it has by some writers been compared, in its opera- 
tion, to mercury — a comparison founded rather on theoretical than practical 
considerations. 

Uses, a, InternaL — As nitric acid produces certain effects, in common 
wdth other mineral acids, it may be used as a substitute for the latter in various 
diseases. Thus, it is administered in conjunction with the bitter infusions, in 
those conditions admitting of, or requiring, the use of tonics. Properly 
diluted, it is employed as a refrigerant in febrile disorders. In lithiasis, 
attended with phosphatic deposits in the urine^ it has been used instead of the 
sulphuric or hydrochloric acid. As a lithonlytic injected into the bladder, 
veiy dilute nitric acid has been successfully employed by Sir B. Brodie (see 
a7ite, p. 261). In some obstinate cutaneous diseases, as impetigo, it is given 
to the extent of half a drachm daily in barley water.2 It may be employed, 
also, to relieve heartburn. 

In 1793 this acid was used by Mr. Scott, a surgeon at Bombay, as a sub- 
stitute for mercurial preparations, which Girtanner erroneously fancied owed 


^ See Illustrations of 1 ha Tiffed s of Poisons, 

2 Raycr, Traatisa on tha Diseases of the S/dn, p. 502. 
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their efficacy to the quantity of oxygen which they contained. Mr. Scott first 
tried it in chronic hepatitis, and with considerable success. He then extended 
its use to venereal diseases, and obtained the happiest results from it. 

Subsequently it has been most extensively employed in the last-u^ientioned 
diseases; but the success attending its use has been variable. Tl^t^ it has 
been, and is frequently serviceable, no one can doubt who the jmmense 
body of evidence offered in its favour by Scott, Kellie, Albers, Prioleau> Eollo, 
Crmckshank, Beddoes,^ Ferriar, and others. But, on the other haiid, it is 
equally certain that on very many occasions it has been useless. The same 
remark, indeed, may be made of mercury, or of any other remedy : but as an 
anti- venereal medicine it does not admit of comparison with this metal. How- 
(wer, we fre({uently meet with syphilitic cases in which the employment of 
mercury is either useless or hurtful. Thus it can rarely be employed with 
advantage in scrofulous subjects; or in persons whose idiosyncrasies renier 
tliem peculiarly susceptible to the influence of this metal ; and in sloughing 
sores it is inadmissible. Now these are the cases in which nitric acid may be 
employed with benefit ; and I believe the best mode of administering it is in 
conjunction with the compound decoction of sarsaparilla. 

For further information respecting its employment, I must refer to the 
works of Ilolst^ and Mr. Samuel Cooper.^ 

ExierNal^ — Tn the concentrated state, nitric acid has been employed 
as a powerful escharotic (see ante, p. 157) ; as to destroy warts, and as an 
application to parts bitten by rabid animals or venomous serpents, to phage- 
denic ulcers, &c. In order to confine the acid to the spot intended to be 
acted on, the neighbouring parts maybe previously smeared with some resinous 
ointment. Iti sloughing phagedaena the application of strong nitric acid, as 
recommended by Mr. Welbank,® is attended with the most successful results, 
as I have ou several occasions witne^ssed. The best mode of applying it is by 
a ])ii‘ct‘- of hilt tied round a small stick or skew^er. When the slougli is very 
tliick, it is sometimes necessary to remove pait of it with a pair of scissors, in 
order to enable the acid to come in contact with the living surface. 

Largely diluted (as 50 or 60 drops. of strong acid to a pint or quart of 
water) it is recoimnended by Sir Astley Cooper as a w^ash for sloughing and 
other ill-conditioiud sor(*.s. 

In the form of ointment it is used in various skin diseases, especially por- 
rigo and scabies, and as an application to syphilitic sores. 

Nitric acid vapour has been employed as a disinfectant (see ayite, p. 162), 
but it is probably inferior to chlorine. It was first introduced for this jiurpose 
by Dr. Carmichael Smyth® (to whom Parliament granted a reward of £5000) : 
hence these fumigations have been imn^Afumir/ationes nitriem Hmytkiance. 
The vapour is readily developed by pouring one part of oil of vitriol over one 
part of nitrate of potash in a saua^r jdaced on heated sand. 

Administbation. — T he dose will depend on the conceiiimtion of the acid. 
The usual statement in phannacological works applies to the commercial nitric 

^ Ueports^ mincmally concerning the Effects of the Nitrons Acid in Venereal Disease^ 
Bristol, 1797. 

^ I)e Aaidi Nitrlei Vsu Medico Dissertation Christianae, 1818. ■“ ' 

‘ Dictionary of Practical Surgery, * 

Ou the external use of nitric acid, see London Medical Expository ^ vol. xiv. p. 450, 1820, 

* Medico. -Cldrurg. Trans, vol. xi. • i 

® The Effects of the Nitrous Vapour in preventing and destroying Contagion, London, 1799 : 
reviewed in the London Medical Retfiew, vol. i. p. 433, Loud. 1779. 
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tothe acid of the phturmacopceia (sp. gr. l‘&). The latterk ao strong 
thitt^^ ought not to be chspensed in onall quantities^ as it is impossible to 
iiimitea]% a few minims with so much acoincy as a proportionate qusstily 
tl^ diluted acid/’ > {se& Acidum Nitricum Dilktum). 

VAjrritpOiES. — Poisoning by nitric acid requires precisely the same treatment 
sulphilrio acid (see’ ante, pp. 159, 160, and 360), 

1. ^IDCH NITRICUM DILVTIIH, L. E. D.— Diluted Nitric Acid-, (Nitric 
Acid,^. j Distilled Water, fjix. L. Pure Nitric Acid (sp. gr. 1’500) f^', 
and Distilled Water ftk. ; or, Commercial Nitric Add (sp. ^ 1^398|^ ^j' ^d 
fSvss, and Distilled Water fjix. E. Nitric Add, by measure, 8 parts; 
Distilled Water, by measure, 4 parts, D.) — The sp. gr. of the Diluted Nitric 
Acid of the London Pharmacopcda (1836) is 1'080 ; 100 grains of it saturate 
a%at 31 grains of crystallized carbonate of sodat The following is its com- 
position : — 

Per Cent, Per Cent, 

Dry or real nitric acid 11*44 Strong liquid Nitrid^Acid (sesquihydrate) 14*S 

Water 88*56 Water 85*7 

Diluted Nitric Acid, Ph. L. 100*00 Diluted Nitric Acid, Ph, L 100*0 

The diluted nitric acid of the Edinburgh PharmacojiJDia (1814) has a sp. 
gr. of 1'077 1 and it contains 11*16 of dry or real nitr^acid. 

The diluted nitric acid of the Dublin Pharmacopoeia (1826) has a sp. gr. of 
1*280 ; and it is more than three times stronger than that of the London and 
Edinburgh Pharmacopoeias. 

The strength of this preparation varies considerably in the shops, owing to 
the employment of nitric acid of different densities in its preparation. When 
prepared with acid whose sp. gr. is that of the Pharmacopoeia (/. e. 1*500), its 
^rength is almost double that prepared with the ordinary colourless nitric 
acid of the shops (sp. gr. 1*350). 

The dose of the dilute nitric acid of the London and Edinburgh Pharma- 
copoeias is — nixx. to iilxl. (equal to i^lij. and i^liv. of strong nitric acid). 

The dose of the dilute nitric acid of the Dublin Pharmacopoeia is from 
trivij. to TT^xv. 

« The above doses apply to the dilute nitric acid made according to the directions of the 
Pharmacopoeias ; that is, with nitric acid, sp. gr. 1*500. Much larger doses may of course 
be given when this preparatidd is made with the ordinary commercial nitric acid, sp. gr. 
1*35 to 1*4. 

Some useful cautions respecting the dose of properly prepared dilute nitric acid have 
beengivmi by Mr. Bell.’ Alluding to the dose of n^xl. ‘of the acid of the London Phiir- 
macopceia, he says, “ we have no hesitation in stating that this quantity is quite sufficient, 
unless largely diluted^ to act injuriously on the enamel of the teeth and he mentions a 
case in whidi six minims of the strong acid (equal to fjj. of the dilute acid), talcen in an 
ouhce of flirid three times a day, seriously injured the teeth in two or three ^ys. 

Larger doses than those above stat ed may be administered if properly diluted. 
medicine may be ^en by sucking it tlirough a quill or glass tube, and the .moutlteh®d 
be riimed, wim eitoer water or an alkaline solution immediately after each dose. 

. 2. ACID! NITRICI, D. Oxygeni%edFat; Pomniade (P Alyon. 

—(Olive oil, Ibj. j Prepared Hog'8’.Lard, 5iv*; Nitric Acid, by measure, 
5vss. Having melteS the oil and lard in a glass vessel, when they are 

^ \ 7 

^ phmrmaeeutieed Journal^ r^\, {\\, 
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beginning to become concrete, add tlic acid ; then stir them constantly with 
a glass rod until they become firm.) The constituents of the fatty substances 
sufler oxidation at the expense of the nitric acid. The changes are complicated 
and the products numerous (see Ungtientum IIydrar(jyri Nitratis). This 
ointment has a firm consistence and a yellow colour. Its uses have been 
above noticed. It is morci etfic<icious when recently prepared. 


28. ACZDUM N1TRO-HYDROCHLORICUM.-NITRO- 
HYDROCHLORIC ACID. 

IIiSTOiiY. — This liquid was known to Gebcr.^ It was formerly called arjua 
rryift. It is commonly known as nitro-muriatic acid [acidmu 7iitro- 
murialictnn). * 

PaKrAiiATioN. — It is prepared by mixing hydrochloric acid with nitric acid. 
The directions of the Dublin Pharmacopaaa (183G) for its preparation are as 
follows : — 

Tak(^ of Nitric Acid, by njcasnrc, one part ; Muriat ic Acid, by measure, two parts. 
Mix the acids in a refrigerated bottle, and keej) tlie mixture in a cold and dark place. 

In the arts, a solutidn having the power of dissolving gold is sometimes 
])rcpar(‘d by adding nitre to hydrochloric acid, or common s^t or sal ammoniac 
to nitric acid, 

Die prc'cise nature of uitro-hydrochloric acid is somewliat obscure. According 
to Davy, 2 by tlic reaction of one e<^piivalent of nitric acid on one equivalent 
of hydrochloric acid, we obtain one e(iuivalent of nitrous acid, one equivalent 
of cliloriiie, and an equivalent of water. -f IlCl=NO + IIO + CL 

Composition. Rksolts. 

Chlorine 35*5 — 1 ecj. Chlorine 35*5 

’ n eq. Hydrogen. 1 f , 

^ . S 1 eg. Oxygen 8 $ ^ " 

(\ eq. Nitrons Acid. . 40- 1 eq. Nitrous Acid. . 46 

90-5 90*5 90-5 

Bui the reiM’iion of these substances is influenced by temperature, by the 
degree of concentration of tlie acids, and by the presence of a substance 
capable of combining with chlorine. Usually the mutual decomposition of 
the two acids proccHids only so far as to saturate the liquid with chlorine^' 
(Braude). If, however, heat be applied to expel the liberated cldorine, or if a 
metal be introduced to absorb it, the decomposition goes on until one or both 
of the acids are exhausted. 

Mr. E Davy3 ascribes the solvent power of aqua regia to chloro-nitrous 
gas (NO^Cl^) dissolved in the liquid. This gas is produced by the mutual 
reaction of nitric acid and common salt. 4NO^ -h3NaCl=8(NaO,NO^) + Cl 
+ N02C12. 

Baudrimont,'^ on the other hand, states that by the mutual action of nitric 
Juid hydrochloric acids, chloro- 7 iitric {chloro-azotic) acid is produced, which 


* InvpMtion of Verily ^ chap, xxiii. 

“ Journal of Science and the JrtSy vol. i. p. fi7> 1816. 
^ Phil. Mag. vol. ix. p. 355. • • 

'* Journal de Pharwacie, 3mc scr. tom. v. p. 49, 1844. 


Materials. 

1 <’< 1 . Hyilrochloric Ac«l . . 
1 eq. Nitric Acid 
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is the effective solvent of the mixture. NO*^ -f 2HC] = NO^Cl 4- 2HO. This 
view, however, has been contested by Koene.^ 

Pikopebties. — I t has a yellow colour. Its most remarkable property is 
that of dissolving gold and platinum, metals that are insoluble in either nitric 
or hydrochloric acid separately. It should be kept in a cool dark place; for 
heat rapidly expels the chlorine, while light enables it to decompose the water 
and to form hydrochloric acid. 

Characteristics , — It is recognised by its colour, by its power of dissolving 
gold, by its precipitating a solution of the nitrate of silver, the precipitate being 
insoluble in nitric acid, but soluble in ammonia ; by the production of two 
salts, a chloride and a nitrate, when an alkali is added to it; and by the evolu- 
tion of binoxide of nitrogen on the addition of chopper i urnings. 

Physiological Effects. — It is a powerfully corrosive poison, acting in a 
similar manner to nitric acid. 

Uses. — It has been employed intcrnalhj in the same cases as nitric acid, 
inore especially in syphilis, dis('-ases of the liver, and some of the exanthemata. 
EocternalU/ it has been used as a bath, (‘ither local or general, in syphilis and 
hepatic aflcctions. i)r. Lendrick^ has more receniiy noticed the utility of 
the general nitro-muriatic bath, at a temperature of 90° or 95°, in syjihiloid 
and mercurial cachexiae, and liver consumption. In India, the whole body 
(the head excepted) is immersed ; but in tliis country pediluvia are usmdly 
employed, or the body is merely sponged with it. 

AdminIvSteation. — When taken internally, the dose is ten or fifteen drops^ 
properly diluted, and carefully increased. 

Antidote. — P oisoning by this acid is to be treated in the same way as that 
by sulphuric acid. 

BAINECM MTHO-nVOROCniORlCra ; Themtro-Mnriatw 
is prepared in narrow wooden tubs, by adding the acid to tepid water, until 
the latter becomes as sour to the taste as vinegar. Ainslie^ says one ounce 
of acid is enough for a gallon of water. The; patient should remain in the 
bath from 10 to 30 or 40 minutes. It excites tingling and x)rickling of the 
skin, and is said to affect the gums and salivary glands, causing jdentiful 
ptyalism : indeed, we are told that, without the latter eflcct, every trial is to 
be regarded as inconclusive. In the passage of biliary calculi this bath is said 
to have proved remarkably eifeetive. — Dr. ScotPs nitrdns acid hath was 
prepared by acidulating water with fuming nitric acid (Ainslic). 


29. AMMONIA.- AMMONIA. 


Formula NIP or HAd. ^ Equivalent Wt, 17. Equivalent VoL of the Oas 2 or 

Histoky. — It is probable that Pliny was acquainted with the smell of 
ammonia, and* that the vehement odour” which he says® arose from mixing 


* Po^endorff*8 Annalm^^, Ixiv. S. 429, 1 845. 

^ British <md Foreign medical Bmew, vol. iv. p. 254. 

^ See Coyne’s Observations on the Aid obtained in mrimts Diseases ^ fpartmdarly those, incidenm 
to Tropical Climates, hy tie External Application of the Nitto^murialic Add in a Bath, Jjond. 1823. 
^ Maleria Indica, vol. ii. p. 340. 

* Historia Naturalis, lib. xxii. cap. 46, ed. Valp. 
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Gaseous Ammonia : — Synonymes ; Preparation, 

lime ivith nitrum wfis produced by the action of lime on sal ammoniac. Dr. 
Black, in 1756, first pointed out the distinction between ammonia and its 
carbonate ; and Dr. Priestley^ first procured ammonia in a gaseous form. It 
is sometimes termed volatile alkali, and occasionally azotaretted hydrogen 
or terhydruret of vitrogen. Dr. Kane regards it as hydramid or amidide 
of hydrogen- 

Natur.1L History. — Ammonia,, free or combined, exists in both kingdoms 
of nature. 

a. In Tino Inoroantseu Kingdom. — Ilydrocliloraic and sulphate of ammonia are met 
with native usuallv in the nei^libourhood of volcanoes. Alutmnous sulphate of ammonia 
(or ammonia-alum) occurs in Bohemia. Dr. Marcet delected the hydn)chlorate in sea 
water. This salt has also been rcco<?iiiscd in mincnil waters.- Ammonia exists in many 
of tlie native oxides of iron, and in most kinds of clay. Carboiiat,e of ammonia is a con- 
stituent of the atmosphere, and is, therefore, found in rain water. 

Tn thk Oikj-VNiskd Kingdom. — Ainmoiiia is found in veget abh'.s in small quantities 
oidy. In the free state, it is said to exist in several plants, as Cheno^mUum vulmria, 
Horfma avmparw^ in the juice of the leaves of hatia tiudoria, in the bark of Zanthoxylum 
dam llcmdis, and in Fncm r.edcnUmta. (Combined with (iarboiiic acu’d, it is found in 
Judicia pvrjmrm; with nitric acid, in the exteict of hyosc;yamtts, distilled water of the 
lettuce, Src. In combination with different substances, it is found in the root of Helleborus 
niger, and of Nympfum ; in the leaves of Aconitmi Napdhft ; in the barks of Cnsparici 
febrfugu and Smaruha; and in the fruit of Areca Caiechid Lastly, it is developed 
during the decomposition (spontaneous or artificial) of most vegetable substances — as 
gluten. 

Ammonia is one of the bases found in the urine of man, where it exists in combination 
with phosphoric, hydrochloric, and uric acids. United to the last-mentioned acid, it exists 
in the excrement of the boa constrictor, and of some birds. The hydroclilorate is found 
ill the dung of the camel. Ammonia is a product of the putrefaction of animal matters. 


1. Gaseous Ammonia. 

Synonymes. — This is commonly called ammoniacal gas [gas ammo- 
niacale). Dr. Priestley denominated it alkaline air. It has also been 
termed urinous air, 

J Preparation. — Ammoniacal gas is obtained by heating a mixture of one 
tpowdered sal ammoniac and two parts dry quicklime in a glass retort, 
ai\d collecting the gas over mercury. In the absence of a mercurial apparatus, 
th(^|^^ay be generated in a Plorencc flask, to the mouth of which a straight 

S " connected by means of a cork. The bottles which are to be 
gas are to be inverted over the tube. To arrest the passage of 
fold of blotting paper may be placed in the neck of the retort or in 
th&glass tube. 

we regard sal ammoniac as hydroclilorate of ammonia, the reactions 
wjich occur in this process are as follows : One equivalent of hydrochlomte 
of ammonia is decomposed by one equivalent of lime ; and the results of the 
decomposition are one equivalent of ammonia, one equivalent of chloride of 
calcium, and one equivalent of winter. NH^,HC1 + CaO = NH^ + HO + CaCi. 


* On Air, vol. ii. p. 869, 1790. 

^ Gairduer, On Mineral Springs, p. 15. 
® jyici. des Droguespt, i. p, 293. 

■* De Candolle, Physio!. VegM. p. 339. 
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INORGANIC BODIES.— Gaseous Ammonia. 


Matbeials. 


Composition. 


f 1 eq. Ammonia 17 

i Hpdrochlo' ^ 1 eg, Chlor. 35*5.^ 
.... ” • • 


Results. 

- 1 eq. Ammonia 17 

-leq. Water.. 9 

^ 1 eq. Chloride Calcium 55*5 


1 eq. Hydrochlorate 



> ««■ ^ _ 

81*5 81*5 81*5 

If, on the other hand, we consider sal aminoniac as a chloride of amraonium, 
the ex])lanation is as follows : One equivalent of cliloride of ammonium is 
decomposed by one equivalent of lime ; and the products are one equivalent 
of ammonia, one of chloride of calcium, and one of water. NlI^,Cl*f CaO= 
NlP + HO + CaCl. 


Materials. 
1 eq. Chloride Am- 


53-5 


I eq. Lime. , 


Composition. 

^ I eg. Ammonium. 

i ] cq. Chlorine 35*5 

51 eq. Oocyqen 8 

/ 1 cq. Calcium .... 20 


eq.Ammin 17 
'^heq.Ilydr. 1 ., 


Products. 

-1 eq. Ammonia 17 


1 eq. Water 9 

1 cq. Chloride Calcium 55'5 


81*5 81*5 81*5 

But, according to Dr, Kane, ammonia is an arnidide of hydrogen, and sal am- 
moniac is a chloro-amidide of hydrogen ; and the changes are thus explained : 
One equivalent of the chloro-amididc of hydrogen is decomposed by one of 
lime, the products being one of the amidide of hydrogen, one of water, and 
one of chloride of calcium, HAd,HCl+Ca0=IIAd4-II0-f CaCl. 


Materials. 

1 eq. Chloro-amidide 
Hydrogen 53*5 

1 eq. Lime 28 


Composition. 

1 eq. Arnidide Hydrogen 17- 

Chloride Hpdr. 

Xeq.Oxyg. 8 
Calc, 20 


(leq. 


iXeq.i 

\xeqA 



81-5 


Products. 

- 1 eq. Amid.Hydrog. 17 
1 eq. Water 9 


1 eq. Chlor.Calcium 55'5 
81 -.5 


Properties. — Anlmonia is a colourless invisible gas, having a strong 
well-known odour. It reddens turmeric jiapcr, and changes the c(^ 
violet juice to green ; but bv exposure to the air, or by the ajiplicatio 
both the tunneric paper ana violet juice arc restored to their ori^ii 
The specific gravity of this gas is 0*59. By a pressure of 6*5 aWl 
at a temperature of 50°, it is condensed into a colourless, transparen 
w^hose sp. gr. is 0*731. One volume of this liquid expanded into lod 
of ammoniacal gas at 60° F., barom. 30*2 inches. At —103° F., tj 
froze into a white translucent crystalline suf 
Ammoniacal gas is not a supporter of corSB 
but is slightly combustible in the atmosphen 
when mixed with air or oxygen, it forms an ex^l 
mixture. Every two volumes of it require on^ 
a half volumes of oxygen for their complete comb«f- 
tion. The re-suits of the explosion are, a volume ^of 
nitrogen and some waten 

Characteristics . — It is readily recognised by its peculiar odour, by its 
action on tunneric paper, by its restoring the blue colour of r^dened 
litmus pfl'per, and by its forming white fumes with hydrochloric acid 


Before combustion. Afterwards. 


Jeq. 

2 eq. 
Oxy|^en 

« 17. ' 

1 1 eq. 

Oxyg.— 8. 



1 pq. 
Nitro|ei 


and 

3eq. Water 
=^27. 


^ Faraday, JPM/, Trans. 1845. 
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or chlorine. Dissolved in water, it communicates a deep blue colour to 
the salts of copper, throws down with the bichloride of pl itinum a yellow pre- 
cipitate {bichloride of platinum and ammonium^ NH^Cl,PtC12) ; with 
bichloride of mercury a white precipitate (wliich, according to Kane, is a 
ehloro’amidide of mercury, HgCl,HgAd) ; with protonitrate of mercury a 
blackprecipitate {suhnitrateof mercury 

imd with a concentrated solution of tartaric acid a crystalline precipitate 
{bitar I rate of the oxide of ammonium, 

The salts of ammonia evolve ammoniacal gas when heated with hydrate of 
lime or potash. 

Conia j^rccs with ammonia in evolving a vapour which reddens turmeric paper, and 
jorms white fumes (hydrochlorate of conia) with hydrochloric acid gas. 

Composition. — Ammonia is composed of hydrogen and nitrogen in the 
following i)roportions : — 


Atoms, Eq. Wt. 

Nitrogen 1 14 ... 

Hydroffeii 3 3 . . . 


Aiiiinuiiia . 


1 


Per Ct. A. Berthollet. 
, 82-35 .... 81-13 
. 17C5 .... 18-87 


17 .... 100-00 ....100*00 


Vol. 

Nitrogen 1 . 

Hydrogen gas 3 . 


Amiiiouiacal gas 2 


Sp. Ch\ 
0-971 
0-208 

0-590 


CotmtUttents. Eq. Vol. 


1 fll. 

Nitr. 

14. 

Hy^Jr. 


1 eq. 

— 



Amni. 

1 pq. 

1 tMJ, 


- 17. 

JIv.lr. 

- 1, 

Hydr. 

‘ 




The annexed diagram illustrates the volumes of 
the constituents of the gas, and their de.'gree of con- 
densation when in combination to form ammoniacal 
gas. 


Thkojues of Ammonia.— Three theories exist with regard to the nature of ammonia 
and tlie ammoniacal salts. 

1. Old or Ammonia Theory. — Ammonia, NIP, is an alkali which combines witli the 
hydracids to form ammoniacal hydrsalts, and with both waiiu- and the oxyiwids to form 
tlu; aimiioniaeal oxysalts. Sal ammoniac, or hydrochloratcvqljttunonia, NlP,liCl, is an 
example of a hydrs-ali ; sulphate of ammonia, NlT^HO,S(^^I^^W»oxysalt. 

2. Ilcrzelius’s Ammonium Theory. — Am] ’ 

i netal. It s oxide, N Il'^y».jj||||||ual to; ^ 

Ammonium coiyE^s wil^hc 


dts, and w 


rinj|imuim, Nli^^s an hy[)othetical compoiw*d 
ammonia, NIP, and aii^quivaleut^ 




l 1 the Jiydracids to fonu tj 
ucid to form#c'ammoniacal oxysaf 




Mfide of ammonium, NTP,C1, is an example of a hydrsalt ; sutd] 

_ii 1^. mm 





[ amm$£^ 
, . Ie"of the oxide of 

f^i, NH*0, SO'*, of an pxysjilt. 

^i)’s Amide Theory, — Amide, or aiuidogcn,’ Aif^OTP, is an hypothetical sub- 
A combines with hydrogen to form tlie amidide of hydrogen or ammonia, HAd= 
aid with two atoms of hydrogen to form Mie subamidide of hydrogen or am- 
• * [|PA.d = ]J-,Nli'*. Jlerzelius’s oxide of ammonium, NHH^, is a compound of the 

^mdiqe bf hydrogen and water, HAd,I10. nie arnidiih; of hydrogen (ammonia) combines 
Wi the hydracids to form the hydrsalts : thus with chloride of hydrogen (hydrochloric 
a^ri) to form sal ammoniac. HAd + HCl =llAd,HCl. It combines with the dry oxygen 
IT A ? ^ proper ammoniacal salts : thus with sulphuric acid, 

» ^ combines with a great number of saline bodies, and then 

resembles, in its functions, their w'ater of crystallization. Its most remarkable property, 
j that in. acting on metallic compounds and on certain organic acids, it 
abandons an atom of hydrogen, and the remaining NIP coinbintjs witli the metal or with 

w^tli IlgCl and NH^ there result HgNIF and HCl ; with 
and 2NH* there are formed Pt-i-2NH2 and 21101; fron/HgNO« and NIP are 
produced HgNIP and HNO*\ Of organic bodies, oxalate ftf ammonia gives, when 
leated, C^-4-NIP, and benzoate of anunonia produces similarly C*'*IPO- + NIP.” ' 

^ Kaue, Elements of (Jhemislry^ p. 827 i also, Trans, of the lioyal L ish Academy ^ vol. xix. part i. 
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Physiological Effects, a. On Vegeiahles. — Ammoiiiacal gas is de- 
structive to plants, and changes their green colour to brown.^ 

On Animah, — If an animal be immersed in this gas, spasm of the 
glottis is immediately brought on, and death results from asphyxia (see ante, 
p. 113). Nysten^ injected some of this gas into the veins of a dog: the 
animal cried out, respiration became difficult, and death soon took place. 
Neither gas nor visible lesion was observed in the heart, the two ventricles of 
which contained liquid blood. In another experiment he threw mmnoniacal 
gas into the pleura of a dog : cries, evacuation of urine, and vomiting, imme- 
diately followed ; soon afterwards convulsions came on, and continued for 
several hours : ultimately they ceased, and recovery took place. 

In almost all cases of poisoning in animals, by ammonia or its carbonate, 
convulsions arc observed, a})parcntly shewing that these substances act on the 
sjniial marrow. 

7 . On Man, — Ammonia is a pow'erful local irritant. This is proved by 
its pungent odour and its acrid and hot taste ; by its irritating the eyes ; and, 
when applied for a sufficient length of time to the skin, by causing vc'sication. 
If an attempt be made to inhale it in the pure form, spasm of the glottis 
comes on : when diluted with atmosjiheric air, it irritates the bronchiid tubes 
and larynx, and, unless the quantity be very small, brings on inflannnation of 
tlic lining membrane. Its chemical action is analogous to that of the allailies 
in general (see ante, pp. 94 and 1 7 (US). Its powerful action on the nervous 
system is best seen in cases of sjmeope (see ante, pp. 224 and 225 ; also 
aqua, a/nunonue). 

Uses. — Ammoniacal gas is rarely employed in medicine. M. Bourguet de 
Beziers used it with success in the case of a child alfceted with croup, to 
provoke tlie expulsion of the false membrane. 

Mr. Smee^ has proposed the inlialation of the vapour of a properly diluted 
liquor ammonia: as a topical expectonint, to })romote the s(‘crction of a watery 
Iluid from the mout]i|^fauccs, trachea, and bronchi (see ante, j). 236). The 
apparatus he employ is similar to that used for the inhalation of chlorine 
(see ante, p, 372, figs. 66 and 67), except that the straight tube does not dip 
into the ammoniacal solution. He recommends this inhalation in what is 
•called dryness of the throat from a deficiency in secretion, in chronic hoarse- 
ness, in chronic asthma, and to neutralize the poisonous effects of the vapour 
of bromine and hydrocyanic acid. 

Antidote. — In case of the accidental inhalation of strong ammoniacal 
vapour, the patient should immediately inspire the vapour of acetic or hydro- 
chloric acid. If bronchiid inflammation supervene, of course it is to be treated 
in the usual way. 

2« Aqua Ammoniae.—Water of Ammonia. 

Synonymes. — This solution is ihc liquor ammonm of the Pharmacopceia 
and shops, and which is sometimes called aqua ammonm puree or aqua 
ammonm camtiem. It was formerly termed spiritna Halis ammoniaci 

* Pc (Candolle, rhyuol. V6 q. p. 1344. 
liecherehes, p. I W. 

^ Lond. Mvd. Oaz, April 7. 1813. 
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vaMslicus cum calve viva, paratm, or simply the Hpirit of sal ammoniac 
or caustic spirit of sal ammoniac. 

Preparation. — It is ])repared by the action of lime on either sulphate 
or hydrochlorate of ammonia. On the large scale, the apparatus employed is 
an iron cylindia’, connected with the ordinary worm refrigerator, and this with 
a row of doublc-nccked stoneware bottles containing watQr, analogous to 
tliosi*. described under the head of nitric acid. 

All the British Colleges give f()rmuhe for the preparation of liquor am- 
monimj sp. gr. 0*9G(). The following are the directions of the London 
Collcffc : — 

“Take of ll^dro(!liloratc of Ammonia ton ounces. Lime eight ounces, Water two pints : 
Put tlic liime, slacked with water, into a retort, then add the llydrochlorate of Ammonia, 
l)r()keu into snifiU pieces, and tlic rest of the water. Let fifteen iluid-ouiiccs of solution 
of ammonia distil.” 

41ie Edml)urf/h Collcffe gives the following directions for preparing 
ammonite aqua, sp. gr. 0*9()0, and ammonite aqua fortiur, sp. gr. 0*880. 

“ Take of Muriate of Ammonia, thirteen ounces ; Quicklime, thirlceu ounces ; Water, 
seven Iluid-ounces and a half; Distilled Water, twelve liuid-ounccs. Slake tlic Lime 
with tli(5 Water, cover it uj) till it cool, triturate it well and tpiickly with the M.uriate of 
Aimnoiiia previously in lin(‘, powder, and put the mixture into a ghiss retort, to which is 
attached a receiver with a safety-tube. Connect with tin? n^cciver a bottle also provided 
wit li a safety-tub(% and contaiuiiig four ounces of the distilled water, but capable of hold- 
ing twice as much. Connect t his buttle with another loosely corked, and containing the 
remaining eight ounei's of distilh'd wuiti'.r. The communicating t<ubes must descend to 
the bottom of tin; bottles at the further end from the retort ; and the receiver and 
hotth's must be kc^pt cool by snow, i(te, or a running stream of cold w\ater. Apply to the 
report a gradually-increasing lit^at till gjus ceases to be evolved ; remove the retoit, cork 
up the ajuTturc in the receiver wdicre it was connected witli the retort, and apply to the 
rceciviM’ a gentle and gradually-iiicrc-asing licat, to drive over as much of the gJiS in the 
li(|iiid contained in it, Imt as lit tle of the w'uter, as possible. Should the liquid in the 
last boUle not have the dimsity of i)G(), rijducc it with some of the stronger Aqua 
Ajmiioiiue in the tirst bottle, or raise it witli distilled water, so as to form Aqua Ammonhe 
of tlu! prescribed density.” 

Tile p/i/jliii College employs three parts of Muriate of Ammonia, tw^o of fresh burned 
Quicklime, and ten of Water: Tiie lime is to be slacked with one part of hot water, and 
then introduced into the retort, and the salt dissolved in the remaining hot water added, 
and live parts distilled by a medium [between 100° and 200°] heat into a refrigerated 
receiver. 

The theory of the process is the same as that for ammoniacal gas. An 
excess of lime is used to facilitate the extrication of the ammonia. The 
water put into the receiver is to absorb the gas. 

Propeiities. — Solution of ammonia is a colourless liquid, having a very 
])uiigerit odour and a caustic alkaline taste. Its action on turmeric ])aper 
and violet juice is like that of aminoiiiacial gas, before described. It is lighter 
ilian water, but its sp. gr. varies with its strength. The quantity of am- 
inoiiiacal gas wdiicli water can dissolve, varies with the pressure of the atmo- 
spliere and the temperature of the water. 

Davy^ ascertained that at the temperature of 50°, under a pressure equal 
lo 29*8 inches, water absorbs about 670 times its volume of gas, and becomes 
ol sp. gr. 0*875. lie drew up the following table, slMiwiiig the quantity of 
ammonia in solutions of different specific gravities ; — 


^ Memenis of Chemical Philosophy, p. 268. 
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100 ports of Sp. Or. 

Of Ammonia. 

100 parts of Sp. Gr. 

Of Ammonia 

0-87B0 


0*9435 


0-887B 

29*25 

0*9476 

13*46 

0*9000 

26*00 

0*9513 

12-40 

09064 

25*37 

0*9546 

11-56 

0-9166 

22*07 

0-9578 

10*82 

0-9255 

19*54 

0*9597 

10*17 

0-9826 


0*9619 

9-60. 

0-9885 

15*88 

0*9692 

9*60 


It a|)pears from the observations of Davy and Dalton that the specific 
gravity'of mixtures of liquid ammonia and water is exactly the mean of that 
of two of the ingredients. 

Characteristics , — See Ammoniacal Gas, p. 420. 

Composition. — Solution of ammonia consists of ammonia and water. The 
proportions vary with the sp. of the liquids. Two solutions are ofScinal 
in this country, liquor ammonim and liquor ammonioi fortior, 

1. Liquor Ammonia* y Ph. L. E. D.; Solution of Ammonia, — ^The London 
and Edniburgli Colleges fix the sp. gr. of this solution at 0*960. A cubic 
inch of it consequently weighs 242*36 grains, and contains 132 cubic inches 
of ammoniacal gas. The Dublin College (1826) fixes the sp. gr. at 0*950. 
The following are about the strengths of these solutions, calculating from 
Davyds table : — 

Land, and Edinb. Ph. J)uh. Ph. 

(sp. gr. 0.960) (sp.gr. 0*950) 

Ammoniacal gas 10 12*75 

Water 90 87*25 

Liquor Ammouirc 100 100*00 

2. Liquor Ammonia Fortior, Ph, Lond. ; Aqua Ammonia Fortior^ 

Ph. Ed. ; Stronger Solution of Ammonia. — A strong solution of ammonia, 
under the above name, is kept in the shops for employment in smelling 
bottles and for the preparation of irritating liniments or embrocations (see 
Linimentum ammonia compositum). The sp. gr. of the solution ordered 
by the Edinburgh College is 0*880, which is the strength of tlie liquid as 
prepared by the manufacturer. The London College fixes the sp. gr. at 
0*882. In a warm atmosphere, and especially when the bottle is frequently 
opened, or when the liquid is poured from one vessel to another, the gas 
escapes rapidly from the liquid, whose sp. gr. is in consequence usually lower 
than that fixed by either of the Colleges. Dr. Christison says the sp. gr. of 
the commercial solution commonly ranges between 0*886 and 0*910. When 
mixed with water, the sp. ^.’of the mixture is tliat of the mean : hence, if four 
volumes of liquor ammoiiiaj fortior, sp. gr. 0*880, be mixed with eight and a 
quarter volumes of distilled water, the sp. gr. of the mixture will be about 
0*960 : for (0*880 x 4) + (1 000 x 8*25)^12*25=0*9608. The weight of 
a ciibic inch of liquor ammonia3 fortior, sp. gr. 0*880|j^ about 222*16 grains ; 
that of sp. gr. 0*882 is 222*66 grains : the latter holdi^ dissolved nearly 400 
cubic inches of ammoniacal gas, ‘ 

The following are about the strengths of these solutions, calculating from 
Dav/s tabic : — 

• Bdinb.Ph, Lond.Ph, 

(sp. gr. 0-880). (sp. gr. 0*882). 

Ammotiiacitl aras v 31*2 30*5 

Water 68*8 69*5 

Liquor Aiumonia: fortior 100*0 ' 100*0 
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Purity. — A pure solution of ammonia has Ihe following characters : — 

** By heat it totally evaporates in evanescent alkaline vapours as shown by turmeric. 
It gives rib precipitate with lime-water. When saturated with nitric acid, neither sesqui- 
carhonatc ol ammonia nor nitrate of silver throws down any thiim.” — ^Ph. L. 

The sp. gr. of liquor ammonim, Ph. L. E. should be 0*960 ; oi liq;mr ammonics fortior, 
Ph. E. shoidd be 0*88d ; of that of the Ph. L. 0*882. 

Liquor ammonise frequently contains traces of carbonate of ammonia, which 
may be detected by lime-water or by a solution of the chloride of calcium, 
cither of which occasions a white precipitate [carhonate of lime) if carbonic 
acid be present. When a portion of the liquid has been neutralized by^pure 
carbonic acid, it ought not to cause a precipitate by the addition of nitrate of 
silver, of oxalic acid, or of sesquicarbonate of ammonia : for the first would 
indicate the presence of hydrochloric acid or chlorine ; the second of lime ; 
the third of lime or other earthy matter. If pure, it does not eflervesce with 
dilute acids. 

Dr. Maclagan^ found some of the volatile ingredients of the liquor of gas 
works in liquor ammonim. When an excess of nitric or sulphuric acid was 
added to the solution of ammonia, a red colouration, passing into purple, took 
place. When the ammonia was supersaturated with hydrochloric acid, and a 
clean shaving of fir wood inserted in the fluid, it speedily became dyed of a 
rich purple, characteristic of pyrrol. Naphthaline was discovered by its odour 
and its crystalline-looking particles when a portion of the ammonia was super- 
saturated with sulphuric acid and subjnitted to distillation : the naphthaline 
was volatilized. Tlic residue of the distillation, being mixed with a small 
quantity of caustic jiotash, evolved the odour of picoline. It is .probable, 
tliereforc, that this liquor ammonisc had been obtained by direct distillation 
from the ammoniacal liquor of gas works, and not from the purified sulphate 
or muriate of ammonia. 

Physiological Effects, a. On, Vegetahles , — ^The efiTects of ammonia 
on plants have been before noticed. 

On Animals . — Orfila injected sixty grains of liquor ammonige into the 
jugular vein of a strong dog : tetanic stiffness immediately came on, the urine 
passed involuntarily, and the animal became agitated by convulsions ; deatli 
took place in ten minutes. The body was immediately opened, when the 
contractile power of the muscles was found extinct. In another cx])eriment, 
thirty-six grains of concentrated solution of ammonia were introduced into the 
stomach, and the oesophagus tied : in five minutes the animal appeared in- 
sensible, but in a few moments after was able to walk when placed on his 
leet ; the inspirations were deep, and his posterior extremities trembled. In 
twenty hours he w^as insensible, and in tw^enty-tliree hours he died. On dis- 
section, the mucous membrane of the stomach was found red in some places. 
These experiments show the effects of large doses of this solution on the 
nervous system. The fill experiment agrees in its results (that is, in causing 
tetanic convulsions) with that made by Nysten, and which has been before 
nicntioiied, of tlirowing ammoniacal gas into the cavity of the pleura. Erom 
the coiivnlsions it may be iiiferred that in these instances the spinal m*aiTOw 
was specifically affected. , 

y- On Man. aa. Local effects , — In the concentrated form the local 


Monthly Journal of Med cal Science^ June 1840. 
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action of liquor ninmoiiia^ is exceedingly energetic. Applied io the skin, it 
causes pain, redness, vesication, and destruction of the part; thus acting, first 
as a rubefacient, then as a vesicant, and lastly as a caustic or corrosive. Its 
emanations are also irritant : when they come in contact with the conjunctival 
membrane, a flow of tears is the result ; when inhaled, their powerful action 
on the air-passages is well known. Persojis in syncope are observed to be 
almost immediately raised from a death-like state merely by inhaling the 
vapour of this solution. In cases of insensibility it must be employed ‘with 
great caution ; for, if used injudiciously, serious, or even fatal consequences 
may result. Nysten^ tells us that a phyvsician, for some years subject to 
epilepsy, was found by his servant in a fit. In order to rouse his master, the 
latter applied a handkerchief, moistened wiQi this solution, to his nose so 
tissiduously, that he brought on broncliitis, of which the patient died on the 
tliird day. In the Edinhurf/h Medical and Rurgical Journal there is the 
report of the case of a lad wdiose death was j)roduccd, or at least hastened, by 
an attendant applying, with such unw^earied but destructive benevolence,^^ 
ammonia to the nose, that suflbeation h-atl ahnost resulted. Dyspiiu^a, witfi 
severe pain in the throat, immediately succeeded, and death took place 
forty-eight hours afterwards. A French ])hysician also suliered ulceration of 
the mouth and violent pulmonary catarrh in consequence of the excessive use 
of ammonia, given as an antidote for hydrocyanic acid. More recently another 
case of poisoning by the vapour of ammonia lias betm published. ^ It arose 
from the accidental bursting of a carboy of Ihjuor ainmoniaj. The mucous 
membrane of the nose and lips w^as destroyed. The tongue w^as deprived of 
its epitheUum, and a large quantity of sanguineous froth escaped from the 
mouth. The respiration w^as so difficult, tliat suffocation w^as feared. The 
pulse was feeble, irregular, and frequent. There were no convulsions. 
Bronchitis supervened, but the patient recovered. 

When the solution of ammonia is swallowed in large doses, it acts as a 
powerfully corrosive poison ; but modern well-marked cases of poisoning by 
it in the human subject are wanting. However, it is very evident that violent 
inflammation of all that part of the alimentary canal with which tluj poison 
may be in contact, would be the result, and if much were taken, decomposi- 
tion of the part might be expected. When swallowed in a very dilute form, 
and in small quantity, the local phenomena are not very marked, and the effect 
of the substance is then seen in the affection of the general system. 

The chemical action of ammonia on the tissues is analogous that of the 
other alkahes (see ante, p. 94). 

Remote effects. — The remote effects may be investigated under two 
heads, according as tliey are produced by small or large doses. In small or 
therapeutic doses ^ such as we are accustomed to employ in the treatment of 
diseases, ammonia acts as a diffusible stimulant, excitant, or calcfacient (see 
ante, p. 217). It produces a sensation of w^armth itAhe mouth, throat, and 
epigastrium, frequently attended mih eructations. A temporary excitement 
of the vascular system succeeds, but this quickly subsides. The heat of tlie 
skin is sometimes increased, and tliere is a tendency to sweating, which if 
promoted by the use of^^warm diluents luid clothing, frequently terminates in 

^ Christison, Treatixe off Poixons, 

2 Journ. de Chim. MkL t. vi. p. 4D9, 2iidti bcr. 
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(jopious ])erspiration. But the skin is not the only secreting organ stimu- 
lated to increased exertioji ; M e observe the kidneys produce more mine, and 
frequently the quantity of bronchial mucus is increased. The nervous system 
is also aliecited, and tlie iictivity of its functions heiglitened. Wibmeri iriaile 
s(neral experiments on himself', and found that ammonia affects the head, 
sometimes causing oppression or a sense of fulness, but no pain. The in- 
creased capability of muscular exertion, and the greater facihty with which all 
the functions are executed, are further indications of the action of ammonhi 
on the nervous system. 

Tliere is, however, something remarkably different between the stimulant effects of 
ammonia mid those of alcohol or opium. The first acts on the vascular system chiefly ; the 
two latt(‘T on the cerebral system. The first has becu termed by Dr. G. B. Wood- an 
arterial stimulant ; the latter cerebral stimulants. The first may be employed with great 
hciK’.tit ill many inflammatory and febrile eases, iuwhichthelatter proves highly prejudicial. 
According to Dr. Billing,^ ammonia is like wine and tincture of opium, a diffusible 
stimulant. “ In the first place,’* he observes, “ ammonia is nsed em])irically, by the most 
able of the profession, in cases where they know from experience that they must not employ 
wine or tincture of opium. This alone shows that it is not really a diffusible stimulant — 
it is a local one ; and as such, tlirough the medium of tlie solar plexus, excites the heart 
monicntarily, thougli uot injuriously. Again, so far from being a diffusible stimulus, it 
immediately unites with animal acids, ana then circulates, or is (({/fused, not as a stimulant, 
hut as a sedMive saline ; so as to jiorlbrm the double o]>eration of a temporary local 
stimulant to the stomach and heart, and a sedative to inflamed capillaries elsewhere, 
aUliough the latter indication be not contcmjilated in its administration.” 

Th(* ([ffecU of lanje or poimuoun (loses on the human subject have not 
been described j but that the; nervous system is affected, seems jirobable from a 
eusc mentioned by Plenck,^ wliicli terminated fatally in four minutes, though 
flu; symptoms arc not related (see ammo urn s(fS(jnlv(irhonas), 

If we compare the eff'ects of ammonia with those of other stimulants, as 
(;am])hor, Avine, and ojiinm, we observe, in the first [)lace, that the influence of 
ammonia is ])rinci pally manifested in the ganglionic and true s])inal systems^ — 
while the other stimulants, above mentioned, alicct the cerebral system. Thus 
the efleds of ammouia arc usuidly exhibited oji the circulation, respiration, 
sc'cretion, and spasmodic actions ; but camjjlior, wine, and opium, though they 
also alTcct these functions, yet they jmncipally affect the intellectual functions. 
Secondly, the; eflecls of ammouia arc more transient than those of the other 
agents just refeiTed to. Thirdly, the vascnlai* excitement caused by wine and 
t)])ium is attended with dimiiiishcd mucous secretion, and is allied more to an 
ordinary febrile attack. 

Uses. — Ammonia is' adapted for sj)eedily rousing the action of the vascular 
and respiratory systems, and for the prompt alleviation of spasm. It is more 
especifiUy fitted for fulfilling these indications when our object is at the same 
time to promote the action of the skin. It is calculated for states of debility 
with torpor or inactivity. It is also used iis an antacid and local irritant. 

1 . In dyspeptic complaints, accompanied, with pret(*r natural acidity 
of stomach and Jlaiulenee, but without inflammation, a ])roperly diluted 
solution of ammonia may be employed with a tw^o-fuld object — that of 
neutralking the free acid, and of stimulating tlie stomach. It must be 

* Die Wirhung, &c. Bd. i. S. 123. 

Sjf llabtis ()f a Course of Lectures on Materia Medica and Pharmacij, Thiladelpliia, 1847. 

Ihrst Prindjiles of Medicine, p. 158, 4tli edit. Loud. 1841. 

Todcologia, p. 220, cd. 2ada, Vieniujc, 18ul. 
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remembered that the healthy secretions of the stomach are of an acid nature, 
and that the continued use of ammonia, or any other alkali, must ultimately 
be attended with injurious results, more especially to the digestive functions. 
While, therefore, the occasional employment of alkalies may be serviceable, 
their constant or long-continued use must ultimately prove deleterious. 

Ammonia may, under some circumstances, be employed to neutralize acids 
introduced into the stomach from without, as in poisoning by the mineral 
acids ; thougli chalk and magnesia would be more appropriate, being less irri- 
tant. It is a valuable antidote in poisoning by hydrocyanic acid. Its bene- 
ficial cperation has been ascribed to the union of tlie alkali with the acid, 
whereby hydrocyanate of ammonia is formed ; but since it has been found 
that tliis sjilt is liighly poisonous, it is evident that tliis statement cannot be 
correct. Some have ascribed the activity of the hydrocyanate to its decompo- 
sition by the free acids of the stomach, and the consequent evolution of free 
hydrocyanic acid ; but this explanation is not satisfactory. I believe the efli- 
ciency of ammonia as an antidote to poisoning by hydrocyanic acid, arises from 
its exerting an influence of an opposite nature to that of the poison. In 
poisoning by the oil of bitter almonds, or other agents sujiposed to (jontain 
this acid, ammonia is equally serviceable. The antidote should be given by 
the stomach, if the patient can swallow, and the vapour should be cautiously 
inhaled. 

2. To produce local irritation^ ruhef action, vesication, or destruction 
of the part, — As a local ar/ent, ammonia has been erajdoyed in a variety of 
diseases — sometimes as a rul)efaci(mt or irritant, sometimes as a vesicant, and 
occasionally as a caustic. Thus it is cmjdoyed as a rubefacient in rheuinatit^ 
and neuralgic pains, and as a counter-irritant to relieve internal inflammations. 
As a local irritant, a weak solution has been injected into the vagina and 
uterus, to excite the catamenial discharge ; but there are some objections to 
its use. Tims, it is a most uiqilcjisiint kind of remedy, especially to young 
females ; moreover, the stopjiagc of this discharge is in, many cases dependent 
on .constitutional or remote causes, and, therefore, a topicjJ remedy is not 
likely to be beneficial. Lavagna employed ten or lifteen drops of the solu- 
tion, diluted with milk. The following is Nisato^s formula : — 

9) Ammon, liquid, gtt. xl. ; Decoct. Hordci, unc. viii. ; Mucilag. Arab, unc. dimid. 
Misce, ct fiaiit qiiatuor intra diem iiijectioncs. 

Sometimes ammonia is cm])loyed as a vesicatory ; and it has two advantages 
over caiitharides — a more speedy operation, and non-aflection of the urinary 
organs; It may be employed cither in the Ibrm of ointment or solution. As 
a caustic, the strong solution of ammonia may be sometimes used with ad- 
vantage in the bites of rabid animals. 

3. The vapour of the solution of ammonia maxj he inhaled when we 
wish to make a poweriul impression on the nervous system — as in syncope, or 
to prevent an attack of epilepsy. To guard against or relieve fainting, am- 
moniacal inhalations are very powerful and useful : their instantaneous oj)era- 
tion is frequently astonishing. Pinel says, he once saw an attack of epilepsy 
prevented by this means. The patient (a watchmaker) had intimations of the 
approaching paroxysm fi^m certain feelings ; but he found, by inhaling the 
vapour of ammonia, it was frequently prevented. In the case of a confinned 
epilepsy, which I was iti the habit of watching for some years, I think I have 
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also seen analogous beneficial efTects. I speak doubtfully, because it is so 
difficult to determine, in most cases, the actual approach of the fit. It is 
deserving of especifil notice, that ammonia is useful in three conditions of 
the system, which, though produced by very different causes, present 
analogous symptoms; viz. idiopathic epilepsy — the insensibility and con- 
vulsions (? epilepsy) produced by loss of blood — and the insensibility and 
convulsions (? epilepsy) which poisonous doses of hydrocyanic acid give rise 
to. (Sec antCy p. 218 ; also ammonm fiesquiearhonas). 

In asphyxia, ammoiiiacal inhalations have been strongly recommended by 
Sage, who says that he produced the apparent death of rabbits by immersion 
in water, and recovered them subsecjucntly by the use of ammonia ; and a 
case is mentioned of a man who had been submerged in the Seine for twenty 
minutes, and Avhen taken out of the water, appeared lifeless, yet by the use 
of ammonia recovered ; and a M. Eoutier, a surgeon of Amiens, is said to 
have restored a patient in the same way. That it may sometimes be of ser- 
vice 1 can readily believe, but it must be employed with great caution. 

The employment of the vapour of ammonia, by Mr. Smec, as a topical 
expectorant, has been already noticed (sec ante, p. 422). 

4. Ammo7ila is yiven intemally as a stimulant and sudorijic with 
manifest advantage in several cases, of which the following are illustrations : — 

а. In continued fevers wdiich have existed for some time, and where all 
violent action has subsided, and the brain does not appear much disordered, 
it is occasionally of gi*cat service. Its diaphoretic action should be promoted 
by diluents and warm clothing. It has an advantage over opium — that, if 
it do no good, it is less likely to do harm. 

/3. In intermittent fevers it is sometimes of advantage, given, during the 
cold stage, to hasten its subsidence. 

y. In the exanthemata, when the eruption has receded from the skin, and 
the extremities are cold, it is sometimes of great benefit, on account of its 
stimulant and diaphoretic properties. But in some of these cases the recession 
arises from, or is connected udth, an inllammatory condition of the bronchial 
membrane, for which the usual treatment is to be adopted. 

In some inflammatory diseases (especially pneumonia and rheumatism), 
where the violence of the vascular action has been reduced by proper evacua- 
tions, and where the habit of the patient is unfavourable to the loss of blood, 
ammonia has been serviceable. In combination with decoction of senega, 
1 have found it valuable in old pulmonary affections. (See Senega,) 

In certain affectiims of the nervous system, ammonia is frequently 
employed with the greatest benefit. Thus it has been used to relieve the 
cerebral disorder of intoxication. In poisoning by those cerebro-spinaiits 
commonly termed sedatives — such as foxglove, tobaeco, and hydrocyanic acid, 
ammonia is a most valuable agent. This remedy has been supposed to possess 
a specific influence in relieving those disorders of the nervous system accom- 
panied with spasmodic or convulsive symptoms : and hence it is classed among 
the remedies denominated antispas^nodic. Velsen, of Cloves, has used it with 
advantage in delirium tremens. It was a remedy frequently tried in the ma- 
lignant or Indian cholera, and occasionally procured relief^ but it was not 
much relied on. 

б. Against the bites of qmison&us* animals — as ,seiq)ents and insects, 
anmionia is frequently employed with the best effects. There does not appear. 
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however, any ground for tlie assertion of Sage, that it is a specific : in fact, 
Fontana declares that it is sometimes hurtful in viper bites.^ 

Administiiation. — It is given in doses of from five?, to twenty or thirty 
drops, properly diluted. 

Antidotes. — The diluted acids — as vinegar, lemon or Grange juice, &c. 
are antidotes for ammonia. To abate the inllammatory symjitoms caused by 
the inhalation of its vapour, blood-letting has been found serviceable. 

1. LWIMENTIIM AMMONIiE, L. E. D. ; Lwiment of Ammopja ; Volatile 
Liniment; Oil and Hartshorn, (Solution of Ammonia, fSj. [f^ij. D.] ^ 
Olive Oil, f^ij. Mix and shahij them well together). — This is an ainmoniaeal 
soa]) coinpcised of the oli'o-margarate of ammonia mixed A\uth some glycinine.^ 
It is emjdoyed as an external stimulant and rubefiicient, to r(‘li(‘ve rlumnatic 
and neuralgic j)ains, lumbago, sore throat, sprains, bruises, kc, 

2. IINIMENTM AMMONIiE COMPOSITFM, E, ; Cnmponnd Liniment of 
Ammonia, (Stronger A(]ua Ammonim [sp. gr. 0*880], fBv. ; Tincture of 
Camphor, f^ij. ; Sjririt of liosemary, fsj. Mix them wiE together. This lini- 
ment may be also made weaker for some purposes, with tliree Iluidounces of 
Tincture of Camphor and two of S]hrit of liosemary). — These are obvious 
imitations of Dr. Graiiville^s counter-irritaiinff or antidynous lotionsA 
This liniment may be used so as to produce rubefection, vesication, or cauteri- 
zation. A piece of linen six or seven times folded, or a piece of thick and 
coarse flannel impregnated with this liniment, is to be applied to the i)art and 
covered with a thick towel, which is to be firmly pressed against the part. If 
rubefaction merely be desired, the ajiplication is continued for from^one to six 
or eight minutes ; but from ten to twelve minutes are necessary to excite vesi- 
cation and cauterization. In painful and spasmodic affections, as neuralgia, 
cramp, &c. ; in rheumatism, lumbago, and swollen and painful affections of the 
joints ; in headache, sore throat, sprains, and many other cases, benefit may be 
obtained from a powerful and speedy counter-irritant like this, as stated by Dr. 
Granville. 

3. IINODENTIIM AMMONIiE ; LiparoU d' Ammoniaque ; Pommade Am- 
moniacale de Gondret ; Gondrefs Ammoniacal Ointment, — The. formula 
for this, as given by Soubc'iran,'^ is a^s follows : — Suet one part, Hog\s Lard 
pne part, and Strong Solution of Ammonia two parts. In Gondret^s® work, 
however, the following formula is given : — Hog's Lard, 5vij. ; Oil of Sweet 
Almonds, 5iss. ; and Strong Liquid Ammonia., from to 5vj. Mdt tlu^ 
lard, mix it with the oil, and pour them into a wide-mouthed bottle with a 
ground glass stopper ; then add the ammonia, close the bottle, mix the con- 
tents together by shaking, and keep the mixture in a cool place. — Tliis oint- 
ment, rubbed on the skin and covered by a compress, speedily produces vesi- 


^ For some other uses of ammonia, see Ammonim Sesquicarbonas, 

* See the articles Sotvp and Olive Oil, 

* Lancet, Oct. 27» 1888 ; and Brit, and For, Med. Bev. vol. vii. p. 292. Also Dr. Granville’s 
work, entitled Cmnderdrritatim, iU Frinciphs and FracHce, illustrated by one hundred cases of 
the most painful and impoftafd diseases effectually cured by external applications, Lond. 1888. 

^ Nouveau Traite de Fharmade, t. ii. p. 302, 2nde ed. Paris, 1840. 

* Traits Thiorique et Fratique de la Berwation contre les Affections les plus communes en 
ySnSral, telle la FlStlinre, VTnjlammation, V JJSmorrhagie, &c. Paris, 1837 - reviewed in the British 
and Foreign Mediced Beview, vol. vii. p. 5B. 
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cation. Without tlie compress it causes rubefaction. It is a very useful 
rubefacient, vesicant, anti counter-irritant. 

4. TINCTURA AMMONIA. COMPOSITA, L. Spiritm Ammonia* succinatiis. 
(Mastic, 5ij. j Rectifkitl Spii-it, f5ix. ; Oil of Lavender, in.xiv. ; Oil of Ambc'.r, 
ni^iv. ; Stronger Soliiiion of Ammonia., Oj. Macjcrate the mastic in the spirii;, 
tliat it may be dissolved, and pour ofl'thc clcnir tincture; then add the otlu‘r 
ingredients, and shake them all tog(^ther.) — This licpiid is milky, owing to the 
sepai*ation of the mastic from its spirilnous solution by ammonia. This pre- 
paration is an imitation of the licjuid commonly calhul Eau do Luce^ {Aqua 
Luciii^, after its inventor, who by soirn^ is said to have been an apothecary 
at Lille. M. B. JuSvsieu^ gave it io oiu*. of his pujhls wdio had been bittern by 
a vij)er ; and, as the patient riM^oven'd, the ri'medy nccpn’nul considerable cele- 
brity as a counter-])oisou to the bit(‘s of venomous snakes. But Foutana-** 
has showm, that ammonia, (its active ])rincij)lc) do(‘s not ])ossess any powders of 
tills kind, niie compound tincture of ammonia is a {lowerful antispasmodic 
stimulant, and is now principally employed as an antihysteric, in doses of 
from ten to thirty or forty minims. It has also been used as a stimulating 
embrocation. In angina jicctoris it is also soinctiraes used as a stimulant and 
antispasmodic. 

5. SPnUTlIS AMMOMi®, E. Spirit of Ammonia. (Ihxtified Spirit, Oij.; 
Fresh-burnt Lime, 5xij. ; Muriate of Ammonia, in very fine powder, 5 viij.; 
Water, f^viss. Let the lime be slaked with the water in an iron or earthen- 
ware vessel, and cover the vessel till the powder be cold ; mix the lime and 
muriate of ammonia quickly and thoroughly in a mortar, and transfer the 
mixture at onc(*. into a glass retort ; adapt to tlie retort a tube which passes 
nearly to the bottom of a bottle containing the rectified spirit; heat the 
retort in a sand-bath gradually, so long as anything passes over, preserving 
tlie bottle cool. The bottle should be large enough to contain one-half 
more than the spirit used.) — In this process wc obtain, by the mutual reaction 
of the sal ammoniac and lime (see ante, pp. 419 and 4^0), aramoniacal gas, 
which passes over, and is dissolved in the spirit contained in the receiver. 
This preparation, which is a solution of caustic ammonia, is a more 
energetic solvent of resins and volatile oils, and a more powerful j)hysiological 
agent than its namesake, the sjmdfns ammo ice of the London and Dublin 
Pharmacopeias, wdiich is a solution of carbonate of ammonia. It is a 
stimulant antispasmodic. Doses n^xxx. to f5j. — The Edinburgh College directs 
it to be employed in the preparation of the Spiritus Ammonite Aromaticus, 
Spiritus Ammonm fwtidm^ Tinctura CaMorei Ammoniata, Tinetura 
Guaiaci Ammoniata, tHnetura Opii Ammoiiiata, and Tinctura Vale* 
riance Ammoniata. 

* See the history of this preparation in Bcckmann^s Hist, of Inventions and Dlseoveries^ vol. iv. 
p. 595, Loud. 1814. ‘Beckmann says that ilossie, in \i\% Blaltoraiory laid ojjen (Loud. 1768), first 
gave a proper account of this preparation. 

® lUstoire dr VAcadSmie lioyale des Sciences^ Ann6e 1747> p. 54. 

^ 'Treatise on the Venom of the Viper, vol. ii. Lond. 1787. 
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30. AMMONliE CARBONATES.- CARBONATES OF 

AMMONIA. 


History. — ^Both solid and liquid compounds of ammonia and carbonic 
acid have been known for several centuries. The manufacture of solid car- 
bonate of ammonia has been probably long known to the Hindoos. Ainslie^ 
gives a Tamool formula for its preparation by the sublimation of a mature of 
sal ammoniac and chalk, but its date is unknown. The Arabians perhaps 
derived their knowledge of carbonate of ammonia from the Hindoos. Geber^ 
speaks of ml urimB '^made of the calcined feces of the urine distilled/^ 
Raymond Lully, in the 13th century, was acquainted with the impure 
solution of carbonate of ammonia obtained from putrid urine ; and it is 
I)robable that the Arabians had known it long before. Basil Valeptine^ 
speaks of the spirituft salh tirints. 

The real distinction between ammonia and its carbonate w^as pointed out 
by Dr. Black in 1756. Sir H. Davy‘S ascertained the existence of many 
varieties of carbonate of ammonia containing very diflerent proportions of 
carbonic acid, alkali, and water." His brother, Dr. J. Davy,^ ascertained 
the existence of three definite compounds, viz. a carbonate, sesquicarbonate, 
and bicarbonate — and further, a hydrated carbonate. 

More recently Professor Heinrich Rose® has described no less than twelve 
combinations, as folloivs : — 

Formula!, 


(The carbonic acid is assumed to 
be combined with ammonia.) 


Neutral or Mono- 
carbonate 

J Carbonate 

m. 

Sesnuiearhonate . . 

J Carbonate 

Bicarbonate 

J Carbonate 


1. Neutral anhydrous carbonate 

2. Neutral hydrous carbonate 

8 . $ Carbonate with 4 equivalents of water 

4. J Carbonate with 5 equivalents of water 

5. ^ Carbonate with 1 2 equivalents of water 

6 . Sesquicarbonate (commercial) with 2 equivalents 

of water 

7. Sesquicarbonate with 5 equivalents of water ... 

8 . -J Carbonate 

9 . Bicarbonate with 2 eqjiivalents of water 

10. Bicarbonate with 2^ equivalents of w'ater 

11. Bicarbonate with 3 equivalents of water 

12.5 Carbonate 


NH3 C 02 
2NH» 2C0‘‘^ HO 
4NH3 5002 4110 
4NH=* 5C02 5H0 
4NH3 5C02 12H0 

2Nn3 3C02 2H0 

2NH« 8 CO 2 5H0 
4NrP 7002 12110 
NH’ 2C02 2110 
2N1P 4C02 5H0 
NU^ 2C02 8H0 
4NIP 9C02 lOHO 


Natural History (see Ammonia^ p. 419). — Carbonate of ammonia is 
formed during the putrefaction or destructive distillation of those organic 
substances which contain nitrogen. It is a constituent of rain water. ' 
Properties. — All the combinations of ammonia and carbonic acid are solids 
which have an ammoniacal odour; but the greater the quantity of carbonic 
acid they contain, the weaker is their odour. It is not perceptible at first in 
the recently prepared combinations with excess of carbonic acid, and not till 

. ^ Material, Indica^ vol. i. p. 367, 1826. 

2 The Works of Geber, p. 246, Loud. 1678, 

* Chymische Schrifteny Andlfr-Theile, S. 392, Hamb. 1677. 

^ Besearches^ Chemical and Philosophical ^ chiefly concerning Nitrous Oxide^ 1800. 

® Edinburgh Ngm Philosophical Journal for Apnl 1834. 

® Poggeudorff’s Annalent\Q\, xlvi. part 3 ; also Taylor’s Scientific Memoirs, vol. ii. 1841. 
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tlioy have been preserved in a vessel foi; some time uiiexposed to the air. The 
anhydrous carbonate may be volatilized unchanged ; but all the combinations 
with more carbonic acid than contained in the neutral salt do not volatilize 
aijdecom])osed (Hose). 

CkaracierinticH, — Volatilizable without residuum. When heated with 
water and a caustic alkali or earth, they evolve ammoiiiacal gas, the characters 
of which have been already stated (see ante^ p. 420). 

A solution of a carbonate of ammonia is distinguished from a solution of 
caustic ammonia by its effervescence with a dilute mineral acid, and by the 
white precipitates which it occasions with lime water, with chloride of barium, 
and with chloride of calcium. 

The neutral or mono-carbonate of ammonia is distinguished from the other 
carbonates by the following circumstances : if the solution contain a neutral 
carbonate only, the whole of its carbonic acid is thrown down in combination 
with hy the addition of chloride of barium, and the liquor separated 

from the carbonate of baryta yields no further precipitate on the addition of 
|)ur(i liquid ammonia : but if the solution contain any super-carbonate of 
{innnoiiia, a further precipitate takes place when pure liquid ammonia is sub- 
sc(}uently added. 

Composition. — Scwcral of these combinations are perhaps double salts ; 
especially the sesquicarbonate and ^ caihonates, which are probably compounds 
of the anhydrous carbonate of ammonia, and either bicarbonate of the oxide 
of ammonium or bicarbonate? of ammonia. If the carbonate and f carbonate 
be also considered as double salts, of which the neutral anhydrous carbonate 
Ibrins the one constituent, wc are compelled to assume the existence of a quadri- 
(JiirboTiate of tlic oxide of ammonium, or hydrous quadricarboiiatc of ammonia, 
a combination vdiich has never yet been isolated. The carbonate will then 
consist of the anhydrous (carbonate and the quadricarbonate ; and the car- 
bonate will be composed of the anhydrous carbonate, the bicarbonate, and 
the quadricarbonate. 

The existence of an anln drous carbonate of ammonia would appear to be 
a stumbling-block to Berzelius's ammonium theory. Rose, however, thinks 
that this theory is so plausible, and has justly been adopted by so many chemists, 
that the composition and properties of the anhydrous carbonate are insufficient 
to render the theory less possible. This carbonate, therefore, is regarded as 
a [)eculiar body, and 1ms been sometimes termed carhonate of hydramide 
(lIAd,C02). Dumas calls it carhonamide (Ad,CO,HO.) 

Effects. — ^The effects of the carbonates of ammonia are similar to, but 
milder than, those of pure or caustic ammonia (see ante, p. 425) ; and they 
ai*e nhlder in proportion as the quantity of carbonic acid they contain is greater. 
The neutral or mono-carbonate, therefore, is more powerfid than the sesqui- 
carbonate, and this than the bicarbonate. 


1* Ammonias Monocarbonas*'— Neutral Carbonate of Ammonia* . 

Formula 2NIF,2CO,IIO ; or (NH^C02+ NH4,0,C02). Equivalent Weight 87. 

'History. — Rose (see a?ite, p. 48^) describes two neutral carbonates of 
ammonia, the one anhydrous, and the other hydrous, ^he former, however, 
VOL. 1. 2 F 
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appears to be an amide (see ante, p. 433) . The latter/therefore, alone, requires 
notice here. Rose terms it the neutral hydrom ^carbonate of ammonia. 
It is the ammonice carhonas of the Dublin Phariiliacojceia. 

PiiEPAEATiON. — Hydrated neutral carbonate of ammonia is the first, and, 
therefore, the’ most volatile, of the solid products which appear in the distil- 
lation of the commercial hydrated sesquicarbonate of ammonia. If the latter 
be digested in a small quantity of water, we obtain a solution of a!' neutral 
carbonate of ammonia, mixed, however, with a little of the bicarbonate. 
When the Jiydrated sesquicarbonate is distilled with alcohol, carbonic acid is 
evolved, and the neutral carbonate passes into the receiver along with the 
vapour of alcohol. 

The same neutral carbonate is obtained when a mixture of sal ammoniac 
and carbonate of either soda or potash is submitted to distillation with water ; 
and on this principle several ofliciiial liquid preparations (presently to be 
mentioned) of the neutral carbonate are directed to be prepared. At the 
commencement of the distillation ammoniacal gas only escapes. 

The Dublin College orders equal parts of Muriate of Ammonia, pulverised and well 
dried, and dried Carbonate of Soda. Pass the mixture into an earthenware retort, and, 
with a heat gradually increased, sublime the carbonate of ammonia into a refrigerated 
receiver. 

According to the old or ammonia theory, the following etjuation explains 
the changes which occur : — 2(NrP,HCl) + 2(Na0,C02) =:2NH3,2C02,H0*f 
2(NaCl) -fHO. . But on the ammonium theory the equation is as follows : — 
2(NHSC]) + 2(Na0,C02) = (Nll^CO^+’NE^Om + 2(NaCl) + HO. 

Dr. Barker states, that a product of greater whiteness and purity is ob- 
tained by carbonate of soda than by chalk as directed in the processes of the 
Loudon and Edinburgh Colleg(;s.^^i The fact is, its constitution is different. 

PnoPERTiEs. — Hydrated neutral carbonate of ammonia is a crystalline salt, 
having an ammoniacal odour, but weaker than that of a solution of caustic 
ammonia. It is very volatile, and may he again sublimed without changing 
very essentially its composition. According to Dr. John Davy it is a deli- 
quescent salt, but Rose did not find it to be so. 

Characteristics, — See a?ite, p. 433. Its solution yields, on the addition 
of chloride of barium, a white precipitate (carhonatc of baryta) : and no 
further precipitate is obtained by the further addition of caustic ammonia to 
the mixture. This character distinguishes the neutral carbonate from the 
super -carbonates of ammonia (see anicy p. 433). 

Composition. — ^The hydrated neutral carbonate of ammonia has, according 
to Rose, the following composition : — • 


Atomu, Eq.wt. PerCt, Roue. 


Ammonia 2 .. 34 .. 39 O8O 39*27 

Carbonic Acid 2 .. 44 .. .WSTS .. 50*09 

Water 1 .. 9 .. 10*345 ., 10*64 


•• 'oo-ooo': .ooo„ 


Atoms. Bq.Wt. PerCi. 
Carbonate of Ammonia 1 . . 39 . . 44*83 
Carbonate of Oxide of *» , .0 

Ammonium j ‘ ** 


65*17 


1 .. 87 .. 100*00 


According to Rose, this salt is most probably a compound of the anhydrous 
carbonate of ammonia- and carbonate of the oxide of amnifininm 
Physiological Eotcts.— S ee ante, p; 433. It is less powerful than 
caastic ammonia, but more so than the sesquicarbonate and bicarbonate. 

, * Barker, ObssTvaiions on iJie Dublin Pharniacojpceia, 
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tJsES.— In the solid state it is not employed in medicine. Several officinal 
liquids, however, owe thei«;<;medicinal activity to it. — Carbonate of ammonia is 
directed by the Dublin Cofiege to be used in the manufacture of several pre- 
pturations which are usually made with the ordinary sesquicarbonate of ammonia 
of commerce (see Ammoviia Sesquicarhonas). 

The solid neutral carbonate of ammonia is preferable to the sesquicarbonate for smell- 
ing bottles^ as it does not lose its pungency by keeping, but as it evaporates it leaves the 
residue as good as ever. Whereas the sesquicarbonate by exposure dves out its neutral 
carbonate, and becomes the bicarboiiate, vrhich has but little odour. — Sylvius’s Sal Vola- 
tile Oleosum was t the neutral carbonate flavoured with volatile oils. It was prepared 
by submitting to distillation a mixture of sal ammoniac and carbonate of potash. Boerhaave 
gives a process for making an extemporaneous sal volalile oleosum, which he says was in 
great vogue in England in hysterical disorders. — ^Mounsey’s Original Preston Smell- 
ing Salts are an obvious imitation of the preceding. — The Preston Salts sold in the shops 
as a substitute are prepared extemporaneously by adding a few drops of liquor ammonne 
fortior and some volatile oils to coarsely powdered sesquicarbonate of ammonia. 

1. SPIRITIIS AMMOOTiE CARBOMTIS; Spiritus Am monioi, L. D.; Spi^ 
ritm Salis Ammoniaci dulcis ; Spirit of Carhonatr of Ammonia; Spirit 
of Ammonia, — The London College orders of Hydroclilorate of Ammonia, 
i\.; Carbonate of Potash, 5xvj.; Rectified Spirit, Water, of each Oiij. Mix, 
and let three pints distil. * 

In this process double decomposition takes place (see a?f te, p. 434), and 
the carbonate of ammonia wliich is produced distils over with the spirit, in 
which tlie greater [lart of it dissolves, the remainder being 'deposited in an 
imperfectly crystalline state. — The sp. gr. of this solution is 0*860. 

The Dublin College directs [Ses((ui-] Carbonate of Ammonia, coarsely 
])owdered, Siijss. to be dissolved, with a medium heat, in Rectified Spirit, Oiij. 
[irine mcamn ^, — During the solution in the heated spirit, the sesqui-carbo- 
iiate evolves carbonic acid gas (sec anie, p. 434), and is reduced to the state 
of carbonate of ammonia, of which about thirty grains are taken up by each 
ounce measure of the spirit. 

The spiritus aminonije of the Edinburgh Pharmacopceia is a solution of 
arainoniacal gas in spirit (see anir, p. 431). Tlie medicinal effects of this 
preparation arc analogous to, but milder than, those of liquor ammoniae (see 
ante, p. 4*25) and the spiritus ammoniac, Ph. E. It may be employed in 
hysteria, flatulent colic, and nervous debility. It is, however, but little used 
except in the preparation of the two following compounds. The dose of it is 
Iroin f5ss. to f5^j. properly diluted with water. Saturated with camphor, it 
forms a highly stimulating liiiiineiit. 

2. SPIRITUS AMM0NIA5 FffiTIDUS, L.E.D.; Spiritm volatMh fieiidus ; 
Fetid Sjnrit of Ammonia, — In this, as in the preceding preparation, a dif- 
Icrence exists in the formulae of the British Colleges. The London and 
Dublin ('olleges use a solution of carbonate of ammonia, while the Edinburgh 
College employs a solution of caustic ammonia. 

The formula of the London College is tlie same as that for Spiritus Ammonia, L, ; 
except that five ounces of Assafoctida are put into the retort with the other ingredients. 
The sp. gr. of this is 0*8()1. 

The uuhlin College orders Assafeetida Jiss. to be macerated for three days in Spirit of 
Ammonia, Oij. [ wine measure\ shaking occasionally ; then pour off the clear liquor, and 
distil a pint and a half. 

The Edinburgh College employs spirit of Ammonia (see mite, pi 431), f^xss. ; Assafos- 
tida, 5SS. Break the AssaiVetida into small fra^ents; digest it in the spirit for twelvci. 
hours; and distil over ten fluid ounces and a ha& by means of a vapour-bath heat. 
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This preparation is a very unnecessary one. It is merely a solution of the 
volatile oil of assafotida in spirit of ammonia ; for which a mixture of tincture 
of assafoctida and spirit of ammonia may be conveniently and more efficaciously 
substituted. It is a colourless/ pungent, and fetid liquor, which becomes 
brownish by age. It is employed in hysteria in doses of from half a drachm 
to a drachm in water. 

3. SPIRim AMMOKI^. AI10MATICIS,L.E.D.; Spiritm Sails Volatilis 
Oleostis; Spirit of Sal Volatile, — The preparation of the London and 
Dublin Bliarmacopmias is a solution of the carbonate of ammonia ; but that 
of the Edinburgh Pharmaeopceia contains caustic ammonia. 

The London College gives i lu' following forimiln, ; — llydrochloratc of Ammonia, 5 V. ; 
Carbonate of Pofcasli, gviij. ; ('irinainon, bruised ; Cloves, bruised ; of cacli, 5ij* > Lemon 
Pe(J, 5 iv. ; Rectified Spirit ; W ater, of cacb, Oiv. Mix them, and let six jiints distil. 

In this process double decom])ositioii takes place, as already noticed, and 
the carbonate of ammonia distils over writli tlie spirit and part of tlui water 
flavoured by the essential oils of the aromatics used. The sp. gr. of this pre- 
paration is 0‘914. 

The Dublin College orders Spirit of Ammonia, Oij. \wine meamre^ \ Essential Oil of 
Lemons, ^ij- ; Nutmegs, bruised, §ss. ; Cinnamon Bark, bruised, 5nj. Macerate in a 
close vessel for tlirec days, shaking occasionally ; then distil a })int and a Jialf. 

The Edinburgh College orders of Spirit of Ammonia (see^/>?/e, p. 431), f^viij. ; Volatile 
Oil of Lemon Peel, f5j. ; Volatile Oil of Rosemary, f^iss. Dissolve the oils 111 the spirit 

agitation. 

This preparation, on account of its more agrccjablc taste and smell, is 
usually preferred to the spiritus aimnonim carbonatis above noticed, than 
which it is somewhat weaker. It is frequently employed in languor, fainting, 
hysteria, flatulent colic, and luu’vous debility, in doses of from fj^ss. to f5ij. 
properly diluted with ivnier. It is employed by the London College in the 
preparation of Tinctura Giiaiaci (Jornposita, and Tinctura Valeriaaoi 
(Joinposiia. 


2. Ammoniae Sesquicarbonas.— Sesquicarbonate of Ammonia* 

Formida 2NIP,3CO‘“,21 TO ; or fNH^CO^ + NID,0,2C0- + HO) ; or 
(NIP,0,C0- + N1P,0,2C02). Eqtiimlent tVeight 118. 

Histojiy. — This salt "was probably known to Raymond Lully ; but until 
late years it has been confounded with the other carbonates of ammonia. It 
is frequently denominated snbearbonate of ammonia ^ carbonate of am- 
moniay {animoniec carbonas, Ph. E. D.) volatile or smelling salts, or 
hakeifs salt. The last appellation has been given to it because of its use 
by bakers, as a substitute for yeast, in the manufacture of some of the liner 
kinds of bread. 

It is probable that the t erms sal alkali volatile sicca m sen urinosum, sal 
volatile sails ammoniaci, and sal volatile coma cervi, applied to this rather 
than to any other carbonate of ammonia. 

PiiEPARATioN. — Manufacturers prepare it by submitting to sublimation a 
mixture of sal ammtniac (or impure Sulphate of ammonia) and chalk, lb a 
manufactory which I inspected a few years since it was prepared as follows : — 
The retorts in which the sublimation was effected, were of cast iron, awd 
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similar in sliape and sizt^ to those employed in the irianufacture of coal gas. 
Each retort rx)minunicated posteriorly with a leaden receiver, with which was 
(•oiinected a second receiver of the same size and shape. The receivers had 
the form of square prisms placed endways, and were supported in a wooden 
frame-work. In some manufactories they are cylindrical, and have moveable 
tops and bottoms. The impure sesquicarbonate (ammonicc scsquicarhonafi 
erudus) thus obtained was contaminated with carbonaceous matter, wdiicli it 
(le])Osit(*.d when dissolved in acids. It was refined in iron pots surmounted 
with lead('n heads, and healed by the flue of the retort furnace. A little water 
was introduced into the pots to render the sesquicarbonate translucent. In 
anotlK^r manufactory win’ cl i I inspected, tlu^ pots were heated by a water-bath ; 
a tem])eniturc of 150° F. being, I am informed, suflicient for this process. 
In this way rvjinrd sesfjuicarhonafr (ammonia* sas(juicarJjonas rqfinatus) 
is oblained. 



Mmi/f fact lire of Sesquicarbonate of Ahimoma, 

(t. Retort furnace. b. First leaden receiver. c. Second dilto. d. Relining pots. 


All the British Colleges give formuhe for the preparation of this salt. The 
London and Edinhurgh Colleges order of Hydrochloratc of Ammonia, Ib.j., 
and Chalk Ib.iss. These are to be rubbed separately to powulcr, then mixed, 
artd submitted to sublimation with a heat gradually increased. 

In this process three equivalents of sal 'ammoniac react on three equivalents 
of carbonat (3 of lime, and produce an equivalent of the hydrated ses(juicar- 
bonate of ammonia, three etjuivalents of chloride of calcium, one equivalent of 
ammonia, and one equivalent of water. The chloi*ide of calcium is left in the 
retort, the hydrated ses(|uicarbonate of ammonia is sublimed, while the am- 
monia and the water are dissipated. 

If we adopt Ijhe old or ammonia theory the equation is as follows : — 3(NH‘^ 
1101) + 3(Ga0,C02) = 2NH3,2H 0,3C02 -f 3CaCl + -f HO. 


Materials. 


Composition. 


3 eo iIvdrochl.^:icq.JIydr, .3 

cSioratP ) ? 3 oq, CMor. lOfv 

Amm. 160-5 ) i *'»■ ' ’ . 

(. 2 eq. Ammonia 34 

3 eq. Carb. S 3 Carb. Acid 66 y 


\ 1 eq. Water £)— 
} 2eq, n 



Products. 
-l eq. Water. .. 




I eq. Ammonia 


. 75 ! 


eq. Hyd. Ses- 
quicarb.Amm. 118 
3 cq. Chlor.Calc. 166*5 


310»5 


310*5 


310*5 
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It appears from experiments presently to be noticed that the compound called sesqui- 
carbonate of ammonia is a double salt, consisting of one equivalent o? carbonate and one 
equivdent of bicarbonate. *Kow in general, when two neutral salts react on, each other, the 
resulting compounds are also neutral ; and, therefore, by the mutual action of 3 equivalents 
of hydrochlorate of ammonia and 3 equivalents of caimonate of Hme, the calculated pro- 
ducts shoidd be three equivalents of hydrated neutral carbonate of ammonia (NH® CO^jHO), 
called hypothetically carbonate of the oxide of the ammonium (Nll^ 0, CO^) and 3 equi- 
valents of chloride of calcimn (CaCl.) But it appears from Rose’s experiments that such 
a hy^ated neutral carbonate of ammonia does not exist per w. Hence at the commence- 
ment of the heating process ammoniacal gas escapes with just so much water as is suffi- 
cient to form the hypothetical oxide of ammonium. 

If we regard the hydrated sesquicarbouatc of ammonia as a double salt, 
the following equation will explain the reactions on the ammonium theory : 
3 (NH^ Cl) -f 8 (CaO, C02) = (]S[H^ 2C0^ HO) -f 3 CaCl + 

NH3-hH0. 

According to Rose/ hydrated scsquicarbonato of ammonia cannot be re- 
sublimed unchanged. Hence in the ])rocess of refining, its coTistitution 
changes ; every two equivalents lose an equivalent of carbonic acid, and the 
product is a hydrated carbonate of ammonia. 


Material. 


2 eq. Hydrated Sesqui-5^^?* Carbonic Acid. . 1101 

carb. Ammonia. . 236 ) 4 eq. Ammonia 68 »• 

C 4 eq. Water 36 j 

236 236 236 

Properties. — Hydrated sesquicarbouatc of ammonia is met with in the 
form of fibrous, white, translucent cakes, about two inches thick. When 
exposed to the- air it evolves carbonate of ammonia, and is converted into 
bicarbonate of ammonia ; so that its vapour has a pungent odour, and strongly 
reddens turmeric paper. The resulting hydrated bicarbonate is opaejue, pul- 
verulent, and much less pungent, from which it has been termed mild car- 
honate of ammonia. The sesquicarbonate is soluble in four times its weight 
of cold water ; but boiling water or alcohol decomposes it, with the evolution 
of carbonic acid. 

Characteristics , — As an ammoniacal salt, this substance is recognised by 
its odour, its fugacious action on turmeric paper, and by its action on the 
salts of copper, bichloride of platinum, and bichloride of mercury (see the 
characteristics for ammonia, p.. 420). As a carbonate it is known by its 
solution yielding a white precipitate {carbonate of baryta) with the chloride 
of barium : the clear liquor from wliich this precipitate has subsided, )rields 
a further precipitate on the addition of caustic ammonia. By this last charac- 
ter the sesquicarbonate is distinguished from the neutral carbonate. (See 
ante, p. 433.) 

Composition. — This salt consists, according to Mr. Phillips,^ Dr. J. Davy, 
Dr. Ure, and Bose, of carbonic acid, ammonia, and water, in the folloviing 
proportions : — 

^ ^ Rose, 

^ ^ . At.Eq.Wt.P,Ct,R,Phillip»,J.J)avy,Ure. (a) (b) (c) 

Carbonic Acid 3 .. 66 .. 65-93 .. 54*2 .. 54-58 .. 54-5 .. 60-55 53-4 .. 56*23 

Ammonia 2 .. 84 .. 28-81 .. 29-3 .. 27*39 .. 30*5 .. 28*66 .. 30*7 

Water 2 .. 18 .. 15*26 .. 16-5 .. 18-03 .. 15-0 .. 20*79 .. 15-9 

Hydrated Sesquicarb. of Ammonia. . 1 . . 118 . . 100*00 . . 100*0 . . 100*00 . . 100*0 . . 100*00 . . 100*0 


Composition. 

1 eq. Carbonic Acid. . 22 


Products. 

■ 1 eq. Carbonic Acid . . 


22 


- 1 eq. Hydrated % Car- 
bonate of Ammonia 214 


* Taylor’s Scimiific Memoirs, vol. ii. 

^ Quaiierhj Journal of Science, vol. rii. p. 294 . 
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Rose's analyses shew that the composition of this salt is not uniform. The 
differences in the results he explains by the inodes of preparing the salt. 

Wlien it has been prepared directly by sublimation from carbonate of lime 
and sal ammoniac or sulphate of ammonia, then it is sesquicarbonate of 
ammonia. When, however, it has been once more sublimed in the manu- 


factory, probably in order to purify it. 

it has changed into -f- 

carbonate of 

ammonia." In the latter case 

its composition is as 

follows ; — 



Atoms. 

Eq. WL 

Per Cent. 

Rose. 

Carbonic acid 

. 5 

... 110 .... 

51-40 .. 

51 

Ammonia 

. 4 : 

... 68 .... 

31-78 .. 

31 

Water 

. 4 

... 36 .... 

16-82 .. 

18 

f Carbonate of ammonia ..... 

. 1 

... 214 .... 

100-00 .. 

100 


Rose suggests that the commercial specimens which he found to be car- 
bonate had been obtained by repeated sublimations, or possibly by one very 
slow sublimation. 

It appears, how^ever, from the observations of Dalton^ and Scanlan,^ that 
it is not a single salt or true sesquicarbonate, but a mixture or compound 
of the carbonate and bicarbonate ; for if treated with a small quantity of cold 
water, a solution of carbonate is obtained, while a mass of bicarbonate having 
the form and dimensions of the sesquicarbonate employed, and of w^hich it is 
a mere skeleton, is left. Two circumstances appear to me to prove that it is 
not ii mere mixture, but a true chemical combination of these salts ; viz. first 
the miiformity of its composition (when prepared in the same way), and secondly 
its crystalline structure. Its constitution, then, is as follows : — 


At. 

Anhydrous Carbonate of \ . 

Ammonia / * 

Hydrated Hicarbonate of \ , 
Ammonia / * 


Hydrated Sesquicarbo- 
nate of Ammonia . 




Bq.Wt. 
.. 39 

.. 79 .. 


P.Ct. 

3305 

66-95 


118 .. 100-00 


/-Anbydrou.s Carb. of Ammonia 
Bicarbonate of the oxide of > 

Ammonium J 

Water 


At. 

1 

1 

1 


Bq.Wt. 
. 39 .. 

. 70 .. 


Hydrated Sesquicarbonate of-i 
Ammonia J 


118 


P.Ci. 

33-05 

59*32 

7-63 


100-00 


The formula (NH^O,C02-f NH^0,2C02) is less probable, because the 
anhydrous carbonate of ammonia is volatilized when the salt is ejeposed to the 
air ; and also because the bicarbonate of oxide of ammonium always contains 
water. 


Impurities. — The hydrated sesquicarbonate of ammonia of commerce is 
sometimes contaminated with empyreumatic oil, and in this state it yields a 
more or less deeply-coloured, or even blackish, solution when dissolved in 
dilute acid. The pure salt, on the other hand, yields a colourless solution, 
and leaves no residuum when heated on platinum or glass. It is translucent 
and crystalline ; but when exposed to the air it evolves anhydrous carbonate of 
mnmonia, and becomes opaque, pulverulent, and less jmngcnt : in this state 
it consists principally of bicarbonate of the oxide of ammonium. Lastly, its 
fiqueous solution, saturated with pure nitric acid, gives no precipitate with 
solution either of chloride of barium or of nitrate of silver ; for a precipitate 
I'^th the first of these substances would indicate the presence of a sulphate, 
i^ith the second a chloride. If any hyposulphite of fftnmonia be present, the 


* Memoirs of th^ Literary and Philosophicaf^Society of Manchesierf%^ ser. vol. iii. p. 18, 
Athenaeum for 1838, p. 596. 
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salt, when neutralized by acetic acid, yields with the nitrate of silver a precipitate* 
which is at first white, but bccouics black. The presence of lead (derived 
from the leaden receivers used in its manufactuni) is recognised by dissolving 
the salt in diluted nitric acid and testing with sulphuretted hydrogen, which 
produces a dark or black coloration or precipitate, if lead be present. 

Physiological Effects, a. On Animals, — The principal ox])erinienters 
with this salt are Seybert, Orfila, and Gaspard, on dogs, and Wil)iner on man. 
Seybert^ injected in one experiment fifteen grains, in a second twenty-five 
grains, and in a third experiiricnt forty-five grains of this salt, dissolved in a 
little water, into the crund viun of a dog: the animal ap])earcd to sulFer great 
pain; the frequency of the heart’s action was hicre^ised, tli(^ respiration became 
dilficulf, and violent convulsions came on ; but in all these cases perfect re- 
covery took j)lace. Tlie blood, diwn after tlie injection, had its natural 
colour, odour, and consistence. Orfila^ found that two dmehms and a half of 
the salt, given to a dog, caused gastric inilammation, with tetanic convulsions ; 
the body ultimately becoming curved, with the liead forcibly bent backwards. 
Gaspard (quoted by Wibiner**^) killed a young ])ig, of thret^ weeks old, by in- 
jecting twenty- four drops of (a solution of) carbonate*, of ammonia in an ounce 
of water into the veins. Death occurred in nine hours. 

On Man, — A\ ibmer found that a grain and a half of this salt produced 
on himself no remarkable effect; three grains increased the frequency of tlu^ 
•pulse from 68 to 72 beats per minute, with throbbing headache. In oth(‘,r 
experiments, in which he took from six to twelve grains (in some repeating 
the dose at short intervals), the effects were usually, but not constantly, in- 
creased frequency of pulse, with disord(T of brain, manifested by the pain, 
heaviness, throbbing, &c. In one instance, he says, disposition to cough, and 
increased secretion of bronchial mucus, were remarkable. To an c])ileptic 
patient (a female) in the London Hospital, I gave fifteen grains of this salt 
three times a day for two months, without any apparent injury. The fits, 
whicli previously had occurred at stated periods, were suspended during the 
time the patient was under the influence of the medicine. 1 have repeatedly 
given a scruple of this salt three times daily for two or three wecjks without 
any ill effect ; on the contrary, with great benefit in hysterical and e})ile))tical 
complaints. Huxham'^ has mentioned a remarkable case illustrative of tlie ill 
effects resulting from the long-continued use of this salt. 

‘‘ I had under my care,’^ lie obscirves, “ a gciitlcm;m of fortune and family, who 
so habituated himself to the use of vast quantities oi‘ volatile salts, tlu'it at length he 
could eat them in a very astonishing manner, as other people eat sugar and caraway seeds. 
The consequence was that he brought on a hectic fiwer, vast hjeinorrliages from the 
intestines, nose, and gums ; every one of his teeth droppiid out, and he could eat nothing 
solid ; he wasted vastly in his flesh, and his muscles became as soft and flabby as those 
of a new-born infant ; and he broke out all over his body in pustules. His urine was 
always excessively high coloured, turbid, and very fetid. He w^as at last persuaded to 
leave off this pernicious custom ; but he had so effectually ruined his constitution, that, 
though he rubbed on in a miserable manner for several months, he died, and in the liighest 
degree, of marasmus. And I am persuaded lie would liave died much sooner, had he not 
constantly drank very freely of the most fine and generous wines, and daily used large 
quantities of asses’ milk, and anti-scorbutic juices, acidulated with juice of lemon.” 

* Quoted fay Wifamer, Dip Wirkune/, &c. 

* Toxieol. Geueralc. 

Die Wirkutig^ &c. * 

^ Essmj on Fevers, pp. 48 and 308, 3d edit. Loud. 1757. 
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The general action of tliis salt is similar to that of caustic ammonia, already 
noticed. Its tojncnl operation, however, is less intense ; for combination witli 
carbonic acid diminishes tlitj local action of annnoiiia in proportion to the 
(juantity of acid present. 

In small doses it proves antacid, stimulant, and sudorific. By repeated use 
it operates as a resolvent or Hquefacient spanmmic (see ante, p. 175), like the 
other alkalines (see aiite, p. 176), though much less intensely so. In dostis 
of thirty grains or more it is apt to occasion vomiting. The effects of an 
()V(T-dose are abdominal pains, and other syiri})toms of inllammation, convul- 
sions, and otluT phenomena indicative of its action on the nervous vsystem. 

Uses. — It is used in similar cases and under the same regulations as the 
solution of ammonia (see ante, p. 427). 

In epi/e]isy 1 have extensively employed it, and in many cases with obvious 
bcnelit. It should be given in large doses in properly diluted solutions : to 
adults from t(ui gi-ains t-o a scruple. It fre(|uently proves successful in hysterical 
(‘pilepsy, and in that synco])al form of epih;psy which Sauvages caJled lipothyinia, 
and which patients describe as dying away,^^ but the conm^ction of which 
witli ordinary epilepsy is shown by its occasional transition into the latter. 

In hifsteria also it* is one of our most useful and valuable remedies ; given 
either alone or in combination \^ith a bitter infusion. 

liecently this salt has been recommended, by Dr. Barlow,* in diabetes, 
sev(*ral cases of which are said to have been relieved, if not cured, by it. I 
regret that I cannot confirm Dr. Barlow^s favourable notice of it. Although 
in some cases I have seen patients temporarily improves under its use, yet the 
ain(‘,ndment has been brief, and was probably referable to other circumstances. 
In some cases tio l)enefit whatever has attended its employment. In one case 
(that of a man, a,n out-patient at the London Ilosjnlal) it failed to give any 
relief, after a very ])rolonged trial. 

It has been employed with excellent cflect in some cases of scrofula,'^ It 
is best adapted for those cases attended with a languid circulation and a dry 
state of skin. 

It has been recommended by Peyrilhe to relieve venereal pains and nodcs.-^ 

It is freciuently employed for the preparation of effervescing draughts, 
'fhe following are the relative proportions of acid and base to be used : — 

C 6 fluidrachms of Lemon Juice, or 

20 grains of Scsquicarbonate of Ammonia require < 24 grains of crystallized (btric Acid, or 

(.25J grains of crystallized Tartaric Acid. 

The citrate and tartrate of ammonia thus obtained are useful remedies in 
febrile cases, where the object is to promote cutaneous circulation and 
('Xbalaiion. 

PuU doses of this salt have been employed in paralysis, to occasion 
vomiting. 

Mixed with some aromatic oil (as the oil of bergamot or lavender), it is 
used as a smelliny salt, against syncope, hysteria, ko,. (see ante, p. 435). 


* Gv.j/s Hospital RpporU, vol. v. ^ 

An Essap on Scroplmhiy in which an Account of the Effect of the Ammemiw Carbona^^ as a 
Rem.<‘dy in that .Disease^ is submitted to the Pr^ession^ by CJharles Armstrong, M.l). Loiul. 1812. 

Tearsou’s Observathns on the Effects of various Articles of the Mderia MeMca in the (Jure of 
lues Vetferea, Lond. 1800. 
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As a topical agent it has been employed in aqueous solution, ot mixed 
with oil to form an imperfect kind of soap, or to make into ointment with 
lard. Its operation in these cases is that of a topical stimulant and rube- 
facient. It proves useful in rheumatic pains, sprains, &c. 

Administration. — As a stimulant and diaphoretic, it is used in doses of 
from five grains to a scruple. It is usually given in solution, but sometimes 
in the form of ])ill. As an emetic, the dose is thirty grains, properly diluted, 
and repeated if necessary. 

Antidotes. — See Ammonia^ p. 430. 

1 . LIQUOR mmmM sesquicarbomtis, l. Ammon im Carhonaiu 

Aqua, E. 1), (Sesqiiicarbonate of Ammonia, giv. [4 parts, Z).] ; Distilled 
Water, Oj. [15 parts, /).] Dissolve and filter). — By exposure to the air, 
this solution loses its pungency by th(i formation of bicarbonate of ammonia. 
It may be given internally in doses of from f5ss. to f 5 iss., or even f 5 ij. projjerly 
diluted. It is emj)loyed in tlie preparation of Eerri Potassio-tartras, Vh, />., 
and is a constituent of the following liniment : — 

2. IIMMENTUM AMM0MJ5 SESQUICARBOMTIS, L. Liniment of Sesqui^ 
carhonate of Ammonia. (Solution of Scsquicarboriatc of Ammonia, f^j., 
Olive Oil, f^iij. Shake them together until they are mixed). — Oil and 
sesquicarbonate of ammonia form a soap, but, owing to the presence of the 
carbonic acid, it is of an imperfect kind. lis clfects and uses are analogous 
to the Liniment um Ammonm before mentioned (p. 430). 

3. AMMOMiE SESQUICARBOMS PYRO-OLEOSA ; Ammo?nacum car^ 
honicum pyro-oleommy Ph. Boruss. ; ^al Volatile Cornu Cerri ; Empy- 
reumatic Sesquicarbonate of Ammonia; Volatile Salt of Hart shorn . — 
(Powdered Sesquicarbonate of Ammonia, 3 viii. ; gradually add of DippeFs 
Oil, 5ij*^ carefully mix, and preserve the yellow powder in a well-stoppered 
bottle). — Tliis is a substitute for the old salt of hartshorn. It is a very 
powerful stimulant and antispasmodic ; and is employed in epilepsy, hysteria, 
asthma, tyjihus, paralysis, chrojiic rheumatism, &c. Dose gr. v. to gr. x. 
Usually given in solution ; now and then in powder or pill. 


3* Ammonise Bicarbonas. —Bicarbonate of Ammonia. 

Formula NH»,2C02,2H0 ; or NH^0,2C02,H0. Equivalent Weight 79. 

History.— This salt was formed by Bertholletp and hence it is sometimes 
termed Berthollet's neutral carbonate of ammonia. It is also called the 
hydrated bicarbonate of the oxide of ammonium. 

Preparation. — The directions of the Dublin College for its preparation 
are as follows : — 

“Take of Water of Carbonate of Ammonia anjr required quantity. In a suitable 
apparatus let the water be Exposed, until the alkali is saturated, to ilie stream of Car- 


Joum. de FhtjsUpie^ Feb. 1807, p. 178. 
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bonic Acid Gas which escapes during tlie solution of white marble in diluted Muriatic 
Acid. Then let it rest, and let crystals form, which are to be dried witliout heat, and 
j)reserved in a close vessel.” 

The formation of crystals is promoted by forcing the carbonic acid gas 
into the solution by pressure. 

Bicarbonate of Ammonia is also formed by keeping the common sesqui- 
carbonate of ammonia in imperfectly closed vessels. Another mode of 
obtaining it is by digesting water on the scsquicarboiiate : the more soluble 
carbonate is dissolved, leaving the less soluble bicarbonate (see antCy 
p. 439). 

Properties. — The crystals of tliis salt have, according to liose, the same 
form as those of bicarbonate of potash. Their smell and taste are very 
Ikintly ammoniacal. By its faintly ammoni'acal smell, Hose thinks that it 
indicates a tendency to pass into the ;f carbonate. This salt is less soluble in 
water than the preceding carbonates; for it requires eight parls of cold water 
lo dissolve it. The solution, by exposure to the air, loses jiart of its carbonic 
iicid, especially if it be heated. 

Character ini ics , — It is distinguished from the before-mentioned carbonates 
by liaving scarcely any ammoniacal odour. Its solution at first occasions no 
precipitate with chloride of barium or chloride of calcium (unless caustic 
amiuonia be added) : after a sliort time, or on the addition of some caustic 
ammonia, however, the mixture evolves carbonic acid, and a white earthy 
(carbonate is precipitated (see a7ite, p. 433). 

CoMPOSJTiON. — The composition of this salt is as follows : — 

At.E.WL P.Cf. Phillips. Rose. 

Ammonia 1 .. 17.. 21*5 .. 2116 .. 21*39 

Carbonic Acid 2 . . 44 . , 55*7 . . 55*50 . . 56*09 

Water 2.. 18.. 22*8 .. 23*34 .. 22*52 


Crystallized Bicarbonate { j 79 ..loo-o ..100*00 ..100*00, 

hose lias described two oilier bicarbonaitis of amraonia, one with two and a half, 
another with three atoms of water. I^hc former 2^110) is obtained by 

pouring as much boiling water over the common sesquiearbonate as is suflicieiit to dissolve 
this salt, and immediately covering the vessel to ])reveni the escape of carbonic acid. 
Large crystals of the bicarbonate are produced on the surface of the liquor on cooling. 
Th(!so hose tliinks have been mistaken for the bicarbonate with two atoms of water. 
They are distinguished by the form of the crystals (which are those of right rhombic 
prisms) and by tlie quantity of water which they contain. 

Physiological Effects. — The effects of this salt are analogous to those 
of the preceding compounds of ammonia. It is diaphoretic, antispasmodic, 
and antacid. Being less caustic, it is more palatable than the other 
carbonates. 

Uses. — It is einployed in the same cases as the sesquiearbonate. It is 
sometimes used to form eflervescing medicines. About 18 grs. of Citric, or 
19 grs. of Tartaric Acid, are required to saturate of this salt. 

Administration. — The dose of it is from ten grains to half a drachm dis- 
solved in cold water. 


At. E.Wt. p.ct. 
Oxide of Ammonium . . l .. 26 .. 33*0 

Carbonic Acid 2 . . 44 . . 55*7 

or.^’ Water 1 .. 9 .. 11*3 

Hydrated Bicarbonate ? . lOO’O 

of Ammonium { * ' 
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31. AMMONIiC HyDROCHI.ORAS.-HYDROCHI.ORATE 

OF AMMONIA. 

Formula NIPJICl or NIP,CL Equivalent Weight 53*5. 

History. — The early history of tliis salt is involved in considerable ob- 
scurity ; for thoiigli the term ml ammojiiacitH (a\c ufj-fjcoviaKog) is met witli 
in several old writers, it is believed, by the erudite IJeckmann* as w^ell as by 
others, to refer to rock-salt. The first distinct notice' of hydrochlorate of 
ammonia, is to be met with in Geber, wdio w^as acquainted with the mode 
of purifying it by sublimation. But, as my friend Dr. Royle observes,- tliis 
sfdt must have been familiar to tlu? Hindoos ever sinc(^ they have burnt bricks, 
as they now do, wnth the manure of animals ; as some may usually be found 
crystallized at the unburnt extremity of the kiln.^^ 

The substance, whatever its name may b(‘, wliich the ancients ti^rmed sal 
ammoniac, derived its name from Animfftfia, the name of a district of Inbya, 
where the oracle of Jupiter Ammon w^as situated. This district is usually said 
to have taken its name from Ap/ioc, mud, on account of the sandy nature of 
its soil : but it is, perhaps, derived from aggtov, a w^ord of Egyptian origin 
(see Liddell and ScotPs Greek Lexicon). Herodotus-^ mentions the salt 
found in this district. 

Synonymes. — ^Eew substances have had so many synonymes as this salt.'*^ 
Its most familiar names are, ml ammoniac or muriate of ammonia [a.mmonm 
muriaft). On the ammonium liypothesis it is called chloride of ammonium, 
while, according to Dr. Kane, it is the chUrro-amidide of hydrogen. 

Natural History. — See Ammonia, 419. 

Preparation. — In Eygpt, sal ammoniac is obtained by sublimation from 
the soot afforded by the combustion of cameFs dung-*^ [ml ammoniacuH 
Mgyptiacus) . 

It is ijrobahle that the muriatic acid or chloriue of this salt is derived from the common 
salt on which these animals feed ; for ChaptaP says tliat lie could only procure sal ammoniac 
from the soot of cow-dung and that of horses while these animals continued to live on 
marine plants. 

Some years ago this salt w^as manufactured in London from the soot of coals. 
At the latter end of the last century it was made in Paris by the union of 
ammoniacal vapour (obtaini'-d by the decomposition of animal matters, in iron 
cylinders placed in a furnace) wntli muriatic acid gas7 

At Liege it is obtained by sublimation from llui soot obtained by burning, 
in peculiar ovens, a mixture of coals, common salt, animal matter, and clay 
(L. Gmelin). 


’ History of Inventions, vol. iv. p. 30G, Lond. 1814. 

- Tlssay on the Jntiqidty of Hindoo Medicine, p. 41, liOiid. 1837. 

^ Lib. iv. [Melpomene'], cap. 181-2. 

* Eor the alchymical names of this subject, sec Dr. T. Thomson’s History of Chcnmtry, vol. i. 
p. 121, Lond. 1830; and Parr’s Medical Ektkni^ry, art. Amfnoniaais, 

® A very full and complete description cf the process, with illustrative plates, will be found in the 
eplendid Description de VEgypte, Etat Modemc, tom. i. p. 413, Paris 1809 ; planches ii. and xxiv. 
Arts et Metiers. See also Parkes’s Chemical Essays, 2d edit. vol. ii. p. 437, Lond. 1S23. 

® Elemmts of Chemistry, vol. i. p. 262, Loud.* 1791. 

^ Sec Journal de Fhysique for 1794. Also Parkes, op, supra dt. 
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At ili (3 ])res(3iit time sal ammoniac is manufactured in this country from the 
impure aminoniacal licpiors obtained as secondary products in the manufacture 
of coal gas and animal clmrcoal. 

1. Manufacture of Sal Ammoniac firom Coals. — In the manufacture of COal 
n-as, cotil is submitted to distillation in iron retorts, and the volatile matters 
obtained are conveyed to a condensing vessel or refrigeratory, in which are 
do})osited tar and an aminoniacal liquor. 

This ammouiacal liquor (commonly termed gaf^ liquor) contains several 
salts of ammonia — such as carbonate, sulphate, hydrosulphate, &c. It is 
usually sold to sal-ammoniac manufacturers, who reside in the outskirts of the 
intitropolis. The precise mode of proceeding, to convert it into sal ammoniac, 
varies according to circumstances. Sometimes sulphuric acid is added, and 

the liciuor evaporated, by which 
brown crystals of sulphate of am- 
monia are obtained. This salt is 
then mixed with chloride of so- 
dium, and submitted to distillation 
in iron pots lined with clay> to 
which are adapted leaden domes or 
heads, each having an aperture or 
open cylindrical tube, which can be 
closed or opened according to cir- 
cumstances (fig. 7^5). 


Fig. 73. 



of II i/drochlorate of AmUoma. 


A few years since, on oxaminuiff the clay removed from the pots after the operation, 
I discovered small, but distinct and beautiful, crystals of the bisuljdiuret of iron, which 
had been formed during the process. 

One equivfdent of sulphate of ammonia reacts on one e(]uivalcnt of chloride 
of sodium, and yields one ecjuivalent of sal ammoniac, and one ecpiivalent of 
sulpliate of soda. On the old or ammonia theory, the equation is as follows : 
IIN^SOMIO -f- NaCl = N1P,HC1 + NaO,SO*\ 


Materials. Composition. 


1 cq. Sulphate of 
Ammonia 

1 eq. Chloride of 
Sodium 


CG 


1 eq. Ammonia 

1 eq. tSulphuric Acid 


58- 




1 eq. Chlorine 
\ eq. Sodium . . 



Products. 

1 eq. Hydrochlor. 
Ammonia .. 53*5 


1 cq. Sulph. Soda 71 


124*5 124*5 124 5 

On the ammonium theory, the equation is as follows : — NIP,0,S0^-f 
Cl=NlPCl + ?faO^SO^. In some c-ases the gas liquor is saturated with 
hydrochloric acid, and tlie brown crystals of liydrochlorate of aanmonia ob- 
tained by evaporation are purified by sublimation. 

As a cheap substitute for hydrochloric acid, manufacturers sometimes 
employ an impure chloride of calcium.^ This pro(;eeding I have seen adopted 
at a manufactory on Bow Common ; and the process has been described by 
niy friend and former pupd, Dr, G. H. Jackson^ : it is as follows : — 


* The uliloridc of calcium used in the above process is a secondary product, obtained, I am 
informed, from salt-worhs. It contains the chUbrides of sodium and nengnesium. 

* London Medical Gazette^ Aug. 4, 1839. 
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To the gas liquor, chloride of calcium is added, when a copious precipi- 
tation of carbonate of lime takes place, sal ammoniac being left in solution. 
The whole of this is put into a tub, having holes in the bottom to allow the 
solution to drain througli, leaving the solid particles behind. Tliis solution is 
evaporated at a gentle temperature in iron tanks, when it yields impure 
crystals of sal ammoniac, of a brownish colour. The salt is then dried, and 
the water of crystallization driven off in a long iron vessel, very similar to a 
sand-bath. It is now placed in an iron subliming pot (previously coated to 
the extent of from one to five inches in thickness, with a composition of common 
clay, sand, and charcoal), capable of holding about 5 cwts. This is covered 
by a dome of lead, with an aperture at the toj), in which a stopper is placed, 
by the removal and appearance of which the manufacturer judges of the 
progress of the sublimation. A gentle fire is kept up under the subliming 
pot for seven or eight days, when the dome having cooled down, and the sal 
ammoniac somewhat contracted, so as to loosen from the sides, the dome is 
thrown off from the iron pot, and about 2 or 3 cwts. of white, semi-trans- 
parent, sal ammoniac are knocked off in cakes. 

I have seen cakes of sal ammoniac, made at the same manufactory by this 
process, weighing between 5 and 6 cwts. each ; and T am informed that they 
sometimes weigh 1000 lbs. each. They are discoloured on their convex 
surface (in contact with the leaden dome), and are, therefore, carefully scraped 
before being sent out. 

The grey salt scraped from ihc exterior of the cakes consists of, or at least yields, 
hydrochloric acid, ammonia, and lead. A solution of the purilled salt yields no iodide of 
lead on the tulditiou of iodide of j)otassiuni, but affords a black precipitate (sidphuret of 
lead) when sulphuretted hydrogen gas is passed through it. It is probably a double 
chloride of lead and ammonium} 

Yellow or brownish streaks or bands are frequently observed in the cakes 
of sal ammoniac. These are ascribed by the manufacturers to the neglect of 
ihe w^orkmeri, who, falling asleep during the night, allow the fire to go down 
considerably, and then suddenly raise the heat, by which cliloride of iron is 
sublimed in combination with sal ammoniac. 

Por several years past 1 have been accustomed to demonstrate in the lecture-room that 
a solution of these yellow bands in water gives no traccis of iron on the addition of ferro- 
cyaiiide of potassium, until a few drops of nitric Jicid be added, when a copious blue pre- 
cipitate is formed ; and I tlicrcfore inferred that this yedlow matter was a double chloride 
o/* iron and ammonium. My opinion has been fully confirmed by the experiments of Dr. 
u. H. Jackson. 

2. Manufacture of Sal Ammoniac from Bones. — Sill ammoniac is also manu- 
factured from the ammoniacal liquor (called ho/fe spirit,) obtained as a secon- 
dary product during the production of aninml charcoal (see ante, p. 312). 

Manufacturers of animal charcoal usually sell their bone spirit to makers of 
sal ammoniac, who adopt different modes of proceeding, according to circum- 
stances. Sometimes sal ammoniac is made from bone spirit in the same way 
as from gas liquor. Some inanufacjturers digest the bone spirit with ground 
plaster of Paris (sulphate of lime), by which carbonate of liim^ and sulphate of 
ammonia are formed ; tlie former is precipitated, the latter remains in solution. 
The liquor being filtered md evaporated yidds brown crystals of sulphate of 

Dr. 5ackson, London Medical Ga^ietie, Aug. 4; 1839. 
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ammonia, wliicli, being mixed with common salt, is submitted to sublimation, 
by which sulphate of soda and sal ammoniac are obtained. 

Properties. — Hydroclilorate of ammonia usually occurs in commerce in 
iJie fonn of large hemispherical cakes wliich liave a round hole in the centre, 
[sal ammoniac ns HuhlJinatm). They are translucent, and by exposure to 
the atmosphere become slightly moist. By solution or resublimation it may be 
obtained in regular octohedral or cubic, or plumose crystals, formed of rows 

of minute octohedroiis, attached by their 
extremities [refined sal ammoniac; sal 
ammoniacus depuratus ; jlores salis am- 
moniaci). The Brunswick sal ammoniac is 
in the form of sugar loaves. The sp. gr. of 
sal ammoniac is 1*450. Its taste is saline 
and acrid ; it has no odour. When lieated, 
it sublimes without undergoing fusion or 
decomposition. It is soluble in about 3 
parts of cold and 1 of boiling water : cold being produced during the solution. 
It dissolves in alcohol. 

Characteristics. — It may be recognised by the following characters : it is 
white and volatile ; and if heated on the point of a knife by the flame of a 
candle, it readily sublimes. Mixed with caustic potash, or (piicklime, it 
evolves ammoniacal gas, which is known by its odour, its action on turmeric 
paper, and its fuming with the vapour of hydrochloric acid (see anie^ p. 4^0). 
Dissolved in water, the hydrochlorate of ammonia produces, with a solution of 
nitrate of silver, a white precipitate of silver, recognised by the properties before 
described (see antCy p. 369) ; and with bichloride of platinum a ycUow preci- 
pitate wdiich, when (JoUected, dried, and igniteil, yields spongy platinum (see 
ante, p. 4Jil). 

Composition. — The following is the composition of this salt on the old or 
ammonia theory : — 


Atoms. Eq. Wt. Per Cent. Berzel. Kirwan. Bucholz. VoL 


Ammonia 1 . 

... 17 .. 

.. 31*78 .. 

.. ai*95 .. 

.. 25 .. 

.. 31 

Ammoniacal gas 2 

Hydrochloric Acid .. 1 . 

. .. 3(i*5 .. 

.. 68*2*2 .. 

.. 68*05 .. 

.. 75 .. 

.. 69 

Hydrochloric Acid gas 2 

Hydroclilorate Amin. 1 . , 

, . . 53*5 . . 

..10000 .. 

..100*00 .. 

. . 100 . . 

.. 100 



Fm. 74. Fig. 75. 



Jirgular Cube. 

Odohedron. 


1 cq. 
Sal Ain- 


Tf one equivalent or tivo volumes of hydrochloric acid gas be mixed with 
one equivalent or two volumes of ammoniacal gas, 
combination is eflected ; the gases disappear, heat is 
evolved, and the wliite hydroclilorate is deposited. 

According to Berzelius, sal ammoniac is chloride 
of ammonium, NH^,C1; while, according to Dr. 
Kane, it is a chloro-amididc of hydrogen (see ante, 
p. 421). The conqiositioii of sal ammoniac, according to these hypothetical 
notions, is as follows : — 



1 eq. 

1 rq. 

Hydro- 

Ammonia 

chloric 

17. 

Acid 


.^366 


Atoms. Eq.wt PerCt. Atoms. Eq.Wt. Per Ct. 

Chlorine 1 .... 35-5 .... 66*35 C Chloride of Hydrogen 1 .... 36*6 .... 68*23 

Animon innt 1 .... 18 .... 33*65 fQj.)Amidide of Hydrogen 1 .... 17 .... 81*78 

Chloride of Ammonium 1 53*5 100*00 5 v Chloro-amidide of IJydrogen 1 — 53*5 .... 100*00 


Impurities. — Hydroclilorate of ai^monia is sometimes rendered impure by 
the presence of iron, or of lead : the modes of recogrfsing which, have been 
already pointed out (see ante, p. 446). 
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Physiological Effects. «. On Vegetables , — According to Sir II, 
Davy,i water holding in solution ^i~oth of its weight of hydrochlorate of am- 
monia promotes vegetation. Solutions wliich contained -y^otli of their weight 
of this salt he found injurious. 

/3. On Aniniah, — (^ourten,^ Sprdgel, Viborg, and Gaspard (quoted by 
Wibmer),3 injected solutions of sal ammoniac into the veins of aniinals (dogs 
and horses) large doses generally caused convulsions, sometimes paralysis, 
and death. Erom the observations of Orfila, Smith, Arnold,^ and Moiroud,^ 
this salt a})pears to be a local irritant ; and, when introduced into the stomach 
in large quantities, causes vomiting, purging, and gastro-entcritis. It exercises 
a specilic influence over distant organs ; for the first three of the above- 
mentioned experimenters observed that inflammation of the stomacli ensued, 
to whatever part of the body the salt might have been applied, and tlie con- 
vulsions and paralysis above referred to attest its action on the nervous system. 
Arnold says it diminishes the plasticity of the blood. 

y. On Man, — Its local action is that of an irritant. Its chemical influence 
is not very obvious. It dissolves mucus, but does not coagulate albumen. 
Its action on the general system is that of a liciuelacient and resolvent (see 
ante,^, 175), similar to that of the other neutral salts (see p. 178). 
Wibmer tried this salt on himself. He took from ten In twenty grains for a 
dose, which he repeated at the end of an hour. The effects were a sensation 
of warmth and oppression in the stomach, headache, and increased desire of 
jiassing the urine. 

In this country it is so rarely emplo}ed infernally that we liave very sliglit 
experience either of its physiological or of its therape.utical effects. In 
Germany, where it is^more fre([uently administered, it is in high nipute as a 
powerful alterative or resolvent. ^^Like most salts,^^ says Sundelin,® ^^sal 
ammoniac operates on the alimentary canal as an excito-irritant. After its 
absorption it appears to reduce moderately the action of the heart and large 
arteries, and, in this respect, belongs to dc^bilitating or temperant agents. 
But it acts as excitant and irritant to the venous and arterial capillary systems, 
to the lymphatic vessels and glands, to the skin, to the kidneys, and especially 
to the mucous membranes ; not only increasing secretion, but also improving 
nutrition afid assimilation, and counteracting organic abnormal conditions (as 
tumors, thickenings, and relaxations), so frequently met with in those structures. 
It promotes not only tlie mucous secretions but also cutaneous exhalation, and 
even menstruation. Its diuretic eff(‘cts are less obvious. It extends its 
stimulating influence to the serous and fibrous tissues, wdiosc nutrition , it 
improves. 

^‘Erom these statements it follows that sal ammoiiiac operates like the 
more powerful alterative agents. In some respects it resembles mercury ; but 
is less liqucfacient and resolvent on the organic textures, and less stimulant 
to the lymphatic vessels, than the latter agcjit. Its long-continued use may, 
indeed, injure the digestive powers, but never gives rise to general cachexia. 
I have administered large doses of it against tliickening of the mucous mem- 


^ Agricultural Che^iiMry, 

2 mi, Trans, for 1712. 

^ Die Wir/cuny^^. 

^ Wibmer, op. cii, * 

Pharmncof. Veterinaire. 

* Handbnch der sprciellen llcUbuttellehrc, ler Bd. S. 150, 3tc Aiifl. 
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brane for months, without remarking any injurious effects beyond those just 
mentioned. In large doses it purges like other salts, but in small ones rather 
constipates.*^^ 

Kraus ^ says that a slight miliary eruption and very painful q.phth8e have 
been produced by large doses of it. 

Uses. — In this country it is rarely employed internally. In Germany, 
where it is frequently used, it is administered in the following cases : — 

^1. In mild inflammatory foverSy especially those complicated with affec- 
tions of the mucous or fibrous membranes, as in the diseases called bilious, 
gastric, catarrhal, or rheumatic fevers, it is employed for promoting secretion 
and hastening critical discharges. 

2. In inflmnmation of the mucous or serous membranes, as catarrh, 
dysentery, urethritis, peritonitis, pleuritis, &c. when the first violence of the 
disease has been subdued, but when the secretions and exhalations are not yet 
established. In these cases it is used as a substitute for mercury. 

3. In chronic diseases of various kinds, as chronic inflammation of the 
lungs, liver, and spleen ; enlargement of the mesenteric glands ; induration 
of the prostate, uterus, and ovaries ; catarrhus vesiem ; chronic ulceration of 
the uterus ; mucous discharges from the urethra and vagina, it is administered 
as an alterative, as a stimulant to the absorbent system, and as a promoter of 
healthy secretion. 

4. In amenorrhcea it is strongly recommended by Sundelin as an em- 
mcnagogue in those cases in which the disease depends on, or is connected 
with, inactivity of the uterus. 

Externally it is sometimes employed, on account of the cold produced during 
its solution, in headache, inflammatory affections of the brain, mania, apoplexy, 
&c. When used for this purpose it must be applied as soon as the salt is 
dissolved. Mr. Walker^ found that five parts of this salt, with five parts of 
nitrate of potash and sixteen parts of water, lowered the thermometer from 
to 1 0^ E. K freezing mixture of this kind placed in a bladder has been 
recommended by Sir A. Cooper as an application [icegwultice) to hernial 
tumors, as I have already mentioned (see ante, p. 34). It may be applied, 
instead of the ice-cap before noticed (p. 84), to the head. 

As a stimulant and resolvent, or discutieni, sal ammoniac is used in the 
form of plaster or lotion. In powder it is sometimes employed as a dentifrice. 
A solution of 3ss. in f^xij. of water is used as a gargle. In these cases it is 
probably not better than common salt. 

It is occasionally used to augment the solubility of bichloride of mercury, 
with which it combines to form a soluble double salt (see liquor hydrargyri 
bichloridi). Tobacconists use it in the manufacture of snuff. 

Administration. — Eor internal use the dose of it is from five to thirty 
grains every two or three hours, either in a pulverulent form, combined with 
sugar or gum, or in solution wdth some saccharine or mucilaginous substance, 
to which an aromatic should be added. 

Antidote. — In the event of poisoning by this salt, warm water and 
mucilaginous and demulcent liquids should be given to promote vomiting. 

' He 'dmitteUchre, S. 309, Gottingen, 1831, 

= nU. Tram. 1801, ti. 120. 
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No ohmical antidote or counterpoisbn is known. Gastro-enteritis is, of course 
to be combated by the usual means. 

1. Lono kmmM htdrochloratis ; Muriate of Ammonia Wash , — 
A solution of sal ammoniac in water or in vinegar, with or without the addition 
of rectified spirit, is used as a resolvent or discutient lotion or embrocation. 
The “proportions of the ingredients vary according to circumstances. When a 
strong lotion is required, from one to two ounces of the salt are dissolved in 
twelve fluid-ounces of liquid. Four ounces of rectified spirit are sometimes 
added. A wash of this strength is used in contusions and ecchymosis when 
there is no \jround of the skin ; in chronic tumors of the breast ; in white 
swellings and other chronic affections of the joints ; in hydrocele and dropsical 
enlargement of the thyroid gland ; in chilblains ; in sphacelus after the retjuisite 
scarifications, &c. Weaker solutions (as from 5j. to 5iv. of the salt in Oj. of 
water) are employed as washes in scabies and ulcers, and as injections in 
gonorrhma and leucorrhoea. 

2. EMPIASTRCM AMMOMiE HYDROCHLOMTIS ; Sal Ammoniac Plaster. 
Lead plaster, 3ss., Soap, 5ij* ; melt them together, and wlien nearly cold, add 
Ilydrochlorate of Ammonia, 5ss., in fine powder.) — This plaster is stimulant 
and rubefacient. Its efficacy depends on the evolution of ammoniacal gas, in 
consequence of the action of the alkali of the soap on the hydrochloric acid of 
the sal ammoniac ; hence it requires renewal every twenty-four hours. It is 
employed as a discutient for chronic swellings and indurations, white swellings, 
&c. Dr. Parish recommends it in rheumatism of the muscles of the chest 
and in pulmonary complaints. 


32. ammonia: HYDROSULPHATES.-HYDRO- 
SULPHATES OF AMMONIA. 

History, — Four ammoniacal compounds of sulphur and hydrogen arc 
known. They are as follows : — 

1. Hydrosulphate of ammonia or sulphurct of ammonium . NIH,nS or NIH,S 

2. Bihydrosulphuret of ammonia, or liydrosulphuret of the 

sulphurct of ammonium NH* 2HS or NTH,S + IIS 

3. Pentasulphuret of ammonium NH'‘,HS,S4 or 

4. Heptasulphuret of ammonium NIP,HS,S® or NiH,S7 

Besides the preceding, there is a fifth compound, commonly called Boyles 
fuming liquor of sulphur^ the precise composition of which is doubtful. 

Of the preceding compounds, two only have been employed in medicine : 
these are the bihydrosulphate (commonly cjilled hydrosulphuret of ammonia), 
and Boyle^s fuming liquor of sulphur. 

Natural Hi^ory. — Privies, drains, sewers, and other receptacles of 
decomposing animal matter, evolve hydrosulphuret of ammonia along with 
sulphuretted hydrogen and nitrogen. 


* Pharmacoloffia, 
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1. Ammonise Bihydrosulpluui.— Bihydrosulpliate of Ammonia. 

History. — ^This is the compound which, under the name of hejiatized 
ammonia y was employed by Dr. Bollo,^ at the latter end of the last century, 
in the treatment of diabetes ; for Mr. Cruicksliank^ states that it was prepared 
by passing sulphuretted hydrogen gas through liquor ammonise until no 
farther absorption was perceived, or until the alkali was saturated. It is this 
compound to which the name of hydrosulj)huret of ammonia {ammonicB 
hydrosulphuretum, Ph. Dub.) is usually applied, and which is commonly 
employed as a test. It is sometimes called the hydrosulphuret of the 
siilphuret of ammonium^ or the sulpho-hydrate of ammonium^ or the 
douhle sulphuret of ammonium and hydrogen. 

Preparation. — The crystallized salt is obtained by mixing equal measures 
of ammoniacal and sulphuretted hydrogen gases in a vessel surrounded by 
icc. — ^For medicinal and pharmaceutical puiq)oses, an aqueous solution of this 
SJjJt is employed. This is prepared by saturating liquor ammonise, diluted 
with three times its bulk of water, with hydrosulphuric acid (sulphuretted 
liydrogen) gas. The gas should be washed before it passes into the ammoniacal 
solution by passing it througli w^ater contained in a small bottle ; otherwise 
a portion of the iron liciuor is apt to pass over with the gas. 

Tlic following are the directions given by the Dublin College for the pre- 
paration of tliis compound : — 

Take of Sulphuret of Iron, reduced to a coarse powder, five parts ; Sulphuric Acid, 
s(ivcu parts ; Water, iliirty-two parts ; Water of Caustic Ariuuonia, four parts. Pass the 
suljiliuret into a retort, then gradually pour on it the acid, first diluted with water, and, 
in a suitable apparatus, cause the elastic fiuid to pass through the water of aimnonia. 
Toward the end of the process, apply a moderate heat to the retort. 

The changes which attend the action of dilute sulphuric acid on sulphuret 
of iron have been already explained (sec ante^ p. *363). 

The hydrosulphuric acid gas, when conveyed into a solution of ammonia, 
combines with it to form the bihydrosulphuret of ammonia. 2llS-f 
NI1^,21IS. According to the ammonium theory, the hydrosulphurk of the 
sul])hurct of ammonium is produced, NH^,S-fII8. 

Wlien the solution of ammonia is completely saturated with sulphuretted 
hydrogen gas, it ceases to occasion a precipitate in a solution of sulphate of 
magnesia. If, however, it be incompletely saturated, it produces a precipitate 
with, or renders turbid a solution of, this salt. 

Neutral Hydrosulpiiuret of Ammonia ; Neutral sulphuret of ammonium . — If one 
portion of aqua amnionise be saturated with hydrosulphuric acid (sulphuretted hydrogen) 
gas, and then mixed with another and equal portion of aqua ammoni®, we obtain tlie 
neutral hydrosulphatc of ammonia. NH^HS ; or NH^S. 

Properties. — Solid bihydrosulphuret of ammonia occurs in acicular and 
foliated crystals, which have the combined odour of ammonia and sulphuretted 
hydrogen. They have an alkaline reaction, and are volatizable at ordinary 
temperatures. 

The officinal solution commonly called the hydrosulpiiuret of ammonia is a 


Cases of the Diabetes Meflitus^ 2il edit. Loud, 1798. 
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liquid having a very fetid odour and an acrid disagreeable taste. The mineral 
acids decompose it and evolve hydrosulphuric acid gas. It forms with a con- 
siderable number of meiallic solutions precipitates. With the salts of lead, 
bismuth, silver, and cop])er, the precipitates are blackish ; with those of anti- 
mony, red ; with tliosc of cadmium and tin (persalts), and with the arsenites 
(on the addition of an acid), yellow ; lastly, with ihe salts of zinc, white. In 
these cases the precipitates are cither sulphurcts or hydrated sulphurets of the 
respective metals. 

By ke(^ping in bottles made of flint-glass, it gives rise to the formation of a 
thin coating of black suljJiuret of lead on the inside of the bottle. 

CharacicriaiivH . — It is readily known to be a compound of sulpliuretted 
hydrogen and ammonia by its odour. As a sulphurcit or liydrosuljdiuret, it is 
known by its evolution ojf sulplnu*etted hydrogen when hydrochloric acid is 
added to it, and by its reactions on the metallic solutions already noticed. 
Its emanations blacken paper moistened with a solution of acetate of lead. 
Caustic potash causes the evolution of ammonia. 

The complete saturation of the ammonia with sulphuretted hydrogen is 
known by sulphate of magnesia, as already mentioned. 

PuiUTY. — ^^dien badly prepared, bihydinsulphnret of ammonia sometimes 
deposits black flakes of sulphuret of iron. These must not be confonndc'd 
with tlic black sulphuret of lead produced by the action of the bihydrosulj)huiet 
on the lead of the glass. They arise from a portion of the iron ]i(|uor being 
carried over into the animoiiiacal solution along with the sulphuretted hydrogen, 
as already mentioned. 

By exposure to the air, as by keeping in badly-stoppered bottles, or in 
bottles containing a small quantity of the liquid and a large (juantity of air, 
the solution of the bihydrosulphuret of ammonia undergoes decomposition. 
It becomes yellow, ammonia is evolved, a deposit of sulphur takes place, and 
the peiitasulpliurct of ammonium (N}D,S®), or perhaps in some cases the 
heptasulphuret of ammonium, is formed. The solution now, when super- 
saturated Avith hydrochloric acid, yields an abundant white precipitate of 
sulpliur. ^ The bihydrosulphuret, when long kept, yields a red precipitate 
with a solution of acetate of lead; a. yellow one Avith a solution of emetic 
tartar ; and a Avliite one Avith a solution of arsenious acid. 

Composition. — Bihydrosulphate of ammonia has the following com- 
position : — 


At8.Eq.Wt. P.Ct. 1 

At8.Eq.Wt. P.Ct. 

Vols. 

HydrosulpliuricAcid 2 . 

. 34 .. 66-G6 

Sulphuret of Hydrogen 1 . . 17 . . 33'’33 

Hydrosulph. Acid Gas 2 

Ammonia 1 . 

. 17 .. 33-33 

Sulphuret of Ammonium 1 .. 34 .. G6-66 

Ammoniacal Gas — 2 

Biliydrosulphate ofi , 
Ammonia / ' 

. 51 ..100-00 

Sulph. of Hydrogen! , 
and Ammonium. . / * . . 61 . . 100 00 

4 


Physiological Effects, a. On VcffHahlcs, — The vapour of this com- 
pound is injurious to vegetation. 

0. On Animah , — I am unacquainted with any experiments made with it 
on animals ; but analogy leads us to believe that its action is that of a powerful 
poison, analogous to that of other alkaline sulphurets and of hydrosulphuric . 
acid. ‘ 

y. On Man . — In small but rtjmitcd doses it acts powerfully on the 
secreting organs, the action of which it promotes, but at the same time 
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modifies. Its principal influence is directed to the skin (on which it operates 
as a sudorific) and to the pi Jmonary mucous membrane. In somewhat lar(/er 
(toses it occasions nausea and giddiness. In still larr/er doses it causes 
nausea, vomiting, diminished frequency of pulse, giddiness, extreme languor, 
drowsiness, and sleep. Excessive doses would, of course, produce death, 
though I am unacquaiuted with any case of this kind. 

] II the gaseous state it acts, when inhaled, as a powerfully asphyxiating 
agent. Instances of its deleterious ojieration, in conjunction with liydro- 
sulphuric acid, have occurred in France in workmen exposed to the vapours 
from the pits (cesspools) of the necessaries. The symptoms are — sudden 
weakness, insensibility, and death ; or, where the vapours are less concentrated, 
there are sometimes delirium and convulsions. 

Uses. — In tliis country it has been principally employed in diabetes 
‘wellitNSy with the view of reducing the morbid appetite and increased action 
of the stomach, as w^ell as of the system in gimeral.^ It has also been 
used in old pulmonary catarrhs, and, by Brauw and Oruithuiseii, in vesical 
catarrh.2 

Administration. — It is given in doses of from four to six drops in some 
proper vehicle (distilled water is the best) three or four times a day. Dr. 
iiollo recommended that tlie dose should be iiici'casiHl so as to produce slight 
giddiness. It is, however, a dangerous medicine, and re([uires great caution 
ill its use. On account of its sjieedy decomposition, it should be (Iropped from 
llie bottle at the time of using it. 

ANTiDO'ia^s. — The antidotes for hydrosulphate of ammonia, as well as for 
liydrosulphuric acid, arc chlorine and the chlorides of lime and soda (see ahte, 
]). 101). In cases of asphyxia by the inhalation of the hydrosuljdiate, the 
treatuKuit consists in placing the patient on his back in the o])eu air, with his 
liejvd somewhat elevated ; applying cold allusion to the face and breast ; pro- 
ducing artificial respiration of air (through which chlorine is diffused) by 
pressing down the ribs and forcing up the dia])hragm, and then suddenly 
removing the pressure ] using strong friction in the course of the vertebral 
column, chest, soles of the feet, &c., and injecting into the stomach stimulants, 
as a weak solution of chlorine (or of chloride of lime) or brandy, &c. In the 
event of hydrosuljihuret of ammonia being by accichmt swallowed in poisonous 
doses, dilute solutions of chlorine, or of tlic chlorides of lime and soila, should 
be immediately given, and the contents of the stomach removed by the 
stomach-pump as soon us possible. 


2. Boyle’s Faming Liquor of Sulphur. 

History. — Beguin^ described the metJiod of preparing this comjiouiid, 
which he called oil of salidmr {oleum suljduiris), Boyle,*^ who also gives 
directions for its preparation, called it volatile tincture of sulphury and says 
that it ^^may probably prove an excellent iricdiciue.^^ lloflmami^ refers 


Rollo, on Biahdes MetJitus^ p. 28, 2(1 edit. • 

Voj^t, l^harwacodynamik* 

^ Tp'oeininm Chymiciim, p. 180, Wittcbcrga% JG50. Also the English translation of this work, 
P. 65, Lond. itiOO. • 

^ Experimental History of (Jolours^ pari. iii. exp. xxxiv. fUoyle’s Worksy vol. ii. p. 59, Lond. 1754.) 
Obscrvatiommi Fhysic.-Chynuc. lib. ii. observ. xxxi. {ftpera omnidt t. iv. p. 514, Genevse, 1748.) 
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to Beguin^s work, and also gives a formula for its preparation. He calls it 
iinctura suljphuris volatilis sive spiritus mlis ammoniaci sulj)hurem, 
aurei coloris^ He also refers to it under the name of spiritus sulphuris 
volatilis. 

It is commonly called BeguMs volatile spirit of sulphur or Boyles 
fuming liquor {liquor fumans Boylii)^ though I cannot find that either of 
these authors called it by these names. It is the volatile liver of sulphur 
{hcpar sulphuris volatile^ of some writers. 

Its proper chemical name is at present doubtful. 

Preparation. — It is obtained by submitting to distillation a mixture of 
sulphur, sal ammoniac, and lime. Beguin orders one pound of sulphur, haK 
a pound of quicklime, and four ounces of sal ammoniac. Boyle directs five 
ounces of sulphur, five ounces of sal ammoniac, and six ounces of quicklime. 
Later writers order one part of sulphur, two of sal ammoniac, and two, three, 
or four parts of slacked lime. Some employ in addition three parts of water 
in the receiver; but no water is mentioned in the original formulse of Beguin 
and Boyle. 

Liebig says it may be procured by shaking the hydrosulphate of ammonia with sulphur 
as long as the latter is dissolved. The clear liquor is then to be poured off the excess of 
sulphur. 

The composition of tliis liquor being doubtful, it is obvious that the 
explanation of the reactions which occur cannot be precise. At the com- 
mencement of the process ammonia is evolved. This arises from the mutual 
reaction of lime and sal ammoniac. NH3,HCl + CaO=NIP + CaCl + HO. 
No ammonia is decomposed during the operation. The sulphur takes hydrogen 
from the hydrochlonc acid, and, with ammonia, forms the fuming liquor. 
The residue in the retort after the operation is a mixture of chloride of 
calcium, sulphurct of calcium, and sulphate of Ume. L. Gmelin gives the 
following equation illustrative of the changes : 4CaO + 3(NH®,nCl) + 168= 
3CaCl+Ca0,S03 + 3(NH3,HS5). 

Properties. — An orange-yellow liquid, having an oily consistence. It 
fumes in the air and in oxygen gas, but not in hydrogen or nitrogen. This 
fuming property does not depend, as in the case of the strong mineral acids, 
on the attraction of atmospheric humidity, but on the oxidation of the volatihi 
compound and the formation of hyposulphite of ammonia in the form of a 
fine dust. 

Characteristics, — It is characterised by its fuming property, by its odour 
(that of sulphuretted hydrogen and ammonia), and by its colour. Tlie deeper 
its yellow colour, the better is its quality reckoned. When decomposed by 
excess of hydrochloric acid, it gives out sulphuretted hydrogen gas and lets 
fall a white precipitate of sulphur (see ante, p. 453). It is entirely volatilized 
by heat. 

Composition. — Its composition has not been very accurately ascertained. 
BerthoUet ^ considered that it was a hydrosulphuret of ammonia with excess 
of ammonia, and Mr. Graliam regards it as a protosulphuret of ammonium 
(NH^S). 

Gay-Lussac,2 howevfjr, considered it to be a compound of hydrosulphate of 
ammonia with several atoms of sulphur^ L. Gmelin says that it is perhaps a 


* Atm. de Chimie^ t. xxv. p. 244. 

^ Cours de Chimie^ t. ii. 20mc Le 9 on, 1828. 
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watery mixture of hydrosulphate of ammonia and pentasulphuret of ammonium. 
Brande calls it persulphuret of ammonia. 

Effects. — Similar to those of bihydrosulphate of ammonia (see ante,fA5S ) . 
Uses. — ^Beguin says that it is very usefid for wounds and ulcers. E. Hoff- 
mann employed it in combination with rectified spirit of wine under the name 
of liquor anti£)odagricm. This consisted of one part of the fuming liquor 
and three parts of rectified spirit. He gave it in doses of thirty or forty drops 
as a powerful sudorific, and applied it, mixed with camphor, to the affected 
parts, and says that it relieved pain like a charm. 


33» Ammoniae Sulphas.— ‘Sulphate of Ammonia. 

Formula NH^SO,HO ; or NH^O,SO^ Equivalent Weight G6. 

Sulphate of the oxide of ammonium ; Oxymlphion of ammonium ; Glauhe/s secret sal 
ammoniac {sal anmoniacum secretum Glauheri ). — ^This salt is found native, in the neigh- 
bourhood of volcanoes, under the name of mascagnifie. It is a constituent of soot from 
coals. It is usually obtained by dissolving hydrated scsquicarbonate of ammonia in diluted 
sulpliuric acid to saturation, and evaporating so that crystals may form as the solution 
cools. In an impure state it is procured by saturating the ammoniacal liquor of giis 
works or bone spirit with sulphuric acid ; and tlie sulphate thus obi ained is used in tlie 
preparation of sal ammoniac. Sulphate of ammonia, when crystallized (N1F,SO*,2HO), 
contains two equivalents of water ; of one of which it may be deprived by heat. Anhydrous 
sulphate of ammonia does not appear to exist ; for when anhydrous sulpliuric acid and 
ammoniacal gas arc combined, a compound is formed in which neither sulphuric aedd nor 
ammonia are evident to the usual tests. Its composition is supposed to be + HO ; 

and it has been denominated sulf amide. Sulphate of ammonia was formerly employed as 
a stimulant, resolvent, ^d diuretic. Dose, ^j. to 5ss* — It serves for the preparation of 
sal ammoniac and scsquicarbonate of ammonia (see ante, pp. 436 and 445). 

Tlie spiritus cornu cervi reciificatus^ completely saturated with sulphuric acid, was 
ormerly employed in medicine under the name of liquor anixii} The dose was 60 drops. 


34. Ammonise Nitras.— Nitrate of Ammonia. 

Formula NH^NO*,HO ; or NH^O,NO®. Equivalent Weight 80. 

Eitrate of the oxide of ammonium ; Nitrum semivolatile ; Nitrum flammam , — This salt 
is obtained by saturating diluted nitric acid with scsquicarbonate of ammonia, and evapo- 
rating so that crystals may form when the solution cools. If the solution be evaporated 
at a temperature below 100° F., large and beautiful six-sided prisms are obtained, terminated 
by six-sided pyramids {prismatic nitrate of ammonia). Tliese crystals belong to the right 
prismatic system, and are isomorphous with nitrate of potash. They consist of one 
equivalent nitric acid 54, one equivalent ammonia 17, and one equivalent water 9. If tlie 
solution be boiled down, fibrous crystals are obtained {fibrous nitrate of ammonia). When 
dried at 300° F., nitrate of ammonia assumes the fonn of a compact white mass {compact 
nitrate of ammonia). In doses not exceeding a scruple, this salt acts as a diuretic ; and, 
according to the experiments of Wibmer^made on himself, it reduces the frequency of the 
pulse and the animal heat, without affecting the head, chest, or stomach. It has been 
given in fevers and acute catarrhs, in doses of from one to two scruples. But it is rarely 
employed. 

It IS the source from whence protoxide of nitrogen is obtained (see p. 405). As it 
pnerates considerable cold while dissolving in water, it is sometimes used to form a 
freezing mixture. Lastly, it is occasionally employed to promote the incineration of 
organic substances. 

llichtor’s Jusfuhrliche ArznemiUellehte, Bd. iv. p. 222. 

* JEe Wirkung der ArzneimiUel und GiftCt Bd. i. 8. 130, Munchen, 1831. 
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35. AMMONUE: ACETAS.-ACETATB OF AMMONIA. 

Formula NIP,C'‘n^^HO ; or NH^O,AcO®. Equivalent Weight 77. 

Histoky. — ^A solution of this salt appears to have been first described in 
1732 by Boerhaave, who introduced it into the Materia Medica. It was 
subsequently employed by Minderer or Mindererus ; and hence obtained one 
of its names, sjnritus seu liquor Mindereru It is also termed aqua am- 
monicB acetatis. 

Natural History .—Acetate of ammonia, or acetate of the oxide of 
ammonium, is, I believe, always an artificial compound. 

Preparation. — The Lond(/?i College directs liquor ammanm acetatis to 
be prepared with Sesquicarbonate of Ammonia givss., or as much as may be 
sufficient, and Distilled Vinegar Oiv. ; add the Sesquicarbonate of Ammonia 
to the Vinegar to saturation. 

The Edinburgh College orders Distilled Vinegar (from French Vinegar 
in preference) f^xxiv. ; Carbonate [Sesqui] of Ammonia 5i. ; mix them and 
dissolve the salt. If the solution has any bitterness, add by degrees a little 
distilled vinegar till that taste be removed. The density of the distilled 
vinegar should be 1*005, and that of Aqua Acetatis Ammonim I’Oll.^^ 

The Dublin College directs "one part of Carbonate of Ammonia to be 
added gradually and with frequent agitation to as much distilled vinegar as 
may be requisite to saturate the ammonia — namely^ about thirty parts. The 
saturation is to be determined by means of Utmus.^^ 

In practice, diluted acetic acid is frequently substituted for distilled vinegar ; and as 
the per centage strength of this acid, as found in commerce, is subject to considerable 
variation, so must be the strength of the solution of acetate of ammonia. To obviate this, 
it woidd have been better if the Irtish Colleges hfid fixed absolutely the quantity of hydrated 
sesquicarbonate of ammonia which should be employed to yield a given number of fluid- 
ounces of the solution of acetate of ammonia. Apothecaries then would be at liberty to 
employ a stronger or a vreakcr acetic acid, without affecting the strength of the product.' 

Every equivalent of hydrated sesquicarbonate of ammonia requires two equi- 
valents of anhydrous acetic acid to form a neutral compound, while three 
equivalents of carbonic acid gas are set free. 2NH3,3C02,2H0-f2Ac0^=2 
(NH3,Ac0,H0)-h3C02. 

Products. 

3 eq. Carbonic Acid . . 66^ 

2 eq. Acetate Ammonia 154 
220 220 

Properties. — When pure this liquid is colourless. Any tint, therefore, 
which the solution of the shops may have, is referable to impurities in either 
the vinegar or the sesquicarbonate. Filtering it through powdered animal 
charcoal will usually remove any yellow or brown colour which it may have. 
If quite neutral, it will affect neither turmeric nor btmus paper. It is better, 
however, to have a sbgkt excess of acid present than of sesquicarbonate, for 

' For some remarks on ifcjie different strengths *of this preparation in the different European 
pharmacopceias, see Mohr, in the Berlinisches Jahrbuch fur die Pharmacie. Bd. xliii. S. 253, 
Berl. 1840. 


Materials. 


Composition. 
f 3 eq. Carbonic Acid ( 


1 eq. Hydrated Sesqiiicar- j ” ^roonic Acid 66 — 

bonate of Ammonia . . 118 1 J 18 1 

. , \2 eq. Ammonia ... . 34 f 

2 eq. Acetic Acid 102— 
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if the latter predominate, the solution is much more irritant ; and if employed 
as a collyrium,. might produce inconvenient results. 

Characteristics. — It is totally dissipated by heat. With nitrate of silver 
it yields crystals [acetate of silver) soluble in water. When concentrated 
it evolves vapours of acetic acid on the addition of strong sulphuric acid, and 
gives out ammonia if potash or lime be mixed with it. With sesquicliloride 
of iron it yields a red liquor [per acetate of iron). 

Composition. — Ey evaporating a saturated solution of acetate of ammonia 
under the exhausted receiver of the air-pump, and over sulphuric acid, crystals 
of ilie acetate are obtained. They are transparent oblique rhomboidal prisms, 
and consist, according to Dr. Thomson, of 



Atoms. 

Eq. m. 

Per Cent. 

Acetic Acid 

... 1 ... 

... 51 .... 

.. 38*931 

Ammoaia 

... 1 ... 

... 17 .... 

.. 12*977 

Water 

... 7 ... 

... 63 .... 

.. 48*091 

Crystallized Acetate Ammonia. . . 

... 1 ... 

... 131 .... 

.. 99*\)99 


Tlie quantity of dry or anhydrous acetate of ammonia contained in the 
solution kept in the shops, varies with the strength of the distilled vinegar. 
According to Mr. Phillips, 100 grs. of distilled vinegar contain 4‘(5 per cent, 
of acetic acid ; and consequently 100 grains of liquor ammoniie acetatis, 
prepared from such vinegar, would be composed as follows : — 


Acetate of Ammonia (NlP,AcO^ 6*0407 

Water 93*9593 

Liquor Amraouice Acetatis, Th. L 100*000 


Impurities. — This solution ought neither to be discoloured by the addition 
of hydrosul])huric acid, nor to throw down any precipitate by nitrate of silver 
or chloride of barium. These substances, therefore, may be employed to detect, 
respectively, metallic matter, hydrocldoric acid or a chloride, and sulphuric 
acid. Pure acetate of ammonia occasions no precipitate with diacetatc or 
acetate of lead ; but the liquor ammonia) acetatis of the shops usually does, 
owing to the presence of carbonic acid. It should be quite neutral to test 
paper. 

Physiological Effects. — In small doses this solution is regarded as a 
refrigerant: in large doses, diaphoretic, diuretic, and perhaps resolvent. 
These effects, however, {ire not very obvious. Wibmer^ todk it in moderate 
doses, yet did not observe any diaphoretic, diuretic, or j)urgativc effects from 
it; but he experienced headache and disturbed digestion. Dr. Cullen ^ says, 
I have known four ounces of it taken at once, and soon after four ounces 
more, without any sensible effect.'^ The local operation of tliis solution is 
that of a mild stimulant. 

Uses. a. Internal , — It is employed in febrile and inflammatory diseases, 
and forms a constituent of the orinary saline draught. It is given in con- 
junction with nitrate of potash, or tartar emetic, and sometimes with camphor 


* Die Wirkmtg, &c. 
^ MaUriOkMedlca. 
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and opium. When administered as a diaphoretic, its operation should be 
promoted by the use of tepid diluents and external warmth. Its diuretic 
effect is assisted by keeping the skin cool, and conjoining the spirit of nitric 
ether. 

/3. External , — ^Diluted with water it is sometimes employed as a discutient 
wash to inflamed and bruised parts. Mixed with six or seven times its , 
volume of rose-water, to which a draclim or two of tincture of opium may 
sometimes be added, it is employed as a collyrium in chronic ophthalmia. 

Administration. — It is given in doses of half a fluid ounce to two or 
three ounces eveiy five or six hours. 


36. AmmonisD Citru*— Citrate of Ammonia. 

lomula 3NIP,C'2H6oii, 3HO; or 3NlTO,Ci. Equivalent Weight 243. 

Neutral citrate of the oxide of anmonium.'^K solution of this salt is obtained by 
saturating lemon or lime juice, or a solution of citric acid, with scsquicarbonate of am- 
monia. 201 grains of the ordinary commercial crystals of citric acid saturate 177 grfuns 
of hydrated scsquicarbonate of ammonia. But this neutral citrate cannot be obtained 
in the solid state ; for by evaporation a portion of ammonia escapes, and an acid salt is 
produced, composed of 2NH'*,CTi5Qn^2HO ; or 2X1^0,01. Brande states that a crys- 
tallizablc salt, ~NH‘‘0,2H0,Ci, may also be obtained. Liquid citrate of ammonia is 
emplcwed cither in the still or effervescent form as a cooling saline diaphoretic in febrile 
disorders. 


37. Ammonim Tartras.’-^Tartrate of Ammonia. 

Formula 2NIP,C«H^O’o,2110 ; or 2NHUT. Equivalent Weight 184. 

Neutral tartrate of the oxide of ammonium, — k. solution of this salt is prepared by 
saturating 150 grs. of crystallized tartaric acid with 118 grs. of the hydrated sesqui- 
carbonatc ammonia. It may be obtained in the form of prismatic crystals, 2NH^,T,4HO ; 
or 2NH'‘0,T,2H0. The effects and uses of tartrate of ammonia resemble those of the 
citrate. It is employed cither in the effervescent or still form. 

If the tartaric acid be in excess, a difficultly soluble crystalline precipitate of hitartrate 
of ammonia^ NH^T,2IiO, or NH^O,T,HO, is obtained. 


38. Ammonim Oxalas.— Oxalate of Ammonia. 

Formula NIP,C^O^,HO ; or NH'^0,0, Equivalent Weight 62. 

Oxalate of the oxide of ammonium. — In the Edinburgh Pharmacopoeia this salt is 
directed to oe prepared as Mows ; Take Oxalic Acid, Jiv. ; Carbonate [Scsquicarbonate ] 
of Ammonia, Jviij. ; Distilled Water, Oiv. Dissolve the carbonate in the water, add 
gradually the acid, boil, and concentrate sufficiently for crystals to form on cooling. The 
prismatic crystals thus formed consist of N1P,C^C)®,2H0 ; or NHO,C*0®,HO. By heat 
they suffer decomposition, and yield oxamide ( oxalamide)^ composed of HN2,C^. Oxalate 
of ammonia was introduced into the Edinburgh Pharmacopoeia as a test for calcareous solu- 
tions, with which it produoss a white precipitate f oxalate of lime) ^ which is readily soluble in 
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nitric acid, but is only moderately soluble in hydrochloric acid. It does not occasion any 
precipitate in the solutions of the ma^csian salts ; hence it is a valuable agent for sepa- 
rating lime froni magnesia. According to the experiments of Drs. Christison and Coindet,* 
it is but little inferior in the energy of its operation on the body to oxalic aciA Ninety 
grains, which contain thirty-six grains of oxalic acid, killed a strong cat in nine minutes. 
The symptoms were tetanus and coma. 


39* Aer.— Atmospheric Air* 

Although atmospheric air is not, strictly speaking, an article of the Materia Medica^ 
yet its relations to life, health, and disease, are so manifold and important, and its agencies 
111 jiliarmacy and materia medica so numerous, essential, and influential, that a work, like 
tlie jiresent, in which constant reference is made to atmospheric air, can scarcely be con- 
sidercKl complete without some notice of this agent. 

1. Definition. — ^Tlic atmosphere is that transparent elastic fluid which surrounds and 
encloses the earth with whicn it revolves. 

2. Extent. — There is reason to believe that it is of finite extent, ‘ and that it reaches 
only to about forty-five miles from the surface of the earth. 

ii. Phyncal 2 iropertm. — ^Like other aeriform bodies, air is clastic, and is, therefore, 
compressible and expansible. When pure, it is odourless and tasteless. At 60*’ F. and 
30 in. bar., 100 cubic inches of pure dry atmospheric air weigh about 31 grs. troy.® Its 
density at the same tf;mpcraturc and pressure is assumed as tiie standard of comparison 
for the densities of otlier gaseous or aeriform bodies ; and its sp. gr., therefore, is said to 
be 1-000. 

As air has weight it must necessarily exert pressure, the amount of which is liable to 
variation. The mean pressure is assumed in England to be equal to a column of mercury 
of 30 English inches; in Erance to one of 76 centimetres, or 760 millimetres (==29*92 
English inches) ; and in Germany to one of 28 Paris inches (=29*83 English inches). 
As mercury at 60° E. is about ] 3*568 times as heavy as water, it follows that a column 
of 30 inches of mercury is equal to one of water of 30x13*568=407 inches (=33*92 
feet) ; and as a cubic inch of water at 60° vreighs about 252*5 grs., it follows that the 
ni(;un pressure of the air on each square inch of surface is equal to 252*5 x 407 =14*681bs. 
avoirdupois (usually assumed to bo 15lbs.) 

The density and tcmjicrature of the atmosphere diminish with its elevation ; but no 
coiis1,aiit relation is found to exist between altitude and either density or temperature. 
Ill a general way, however, it may be stated that for every 1000 feet of elevation the 
mercury falls one inch ; and for every 100 yards of ascent the temperature falls 1° E. 

4. Composition . — Of the constituents of the atmosphere some are constant, others 
accidents. 

The constant components are oxygen, nitrogen, aqueous vapour, and carbonic acid. 
Tluisc gaseous or aeriform bodies are m a state of mixture, not of chemical combination. 
The relative proportion of oxygen and nitrogen to each other is extremely uniform, and 
is scarcely, if at all, influenced by season, wind, weather, country, altitude of the air, or 
even the salubrity of it. Erom the recent experiments of Dumas and Boussingault, 
Brimner and others, we may assume the composition of pure dry air to be as follows 


^ Edinhurf/h Mf dical and Surgical Journal^ vol. xix. p. 190. 

Wollaston, Phil. Trans, for 1822, 

® The most accurate recent experiments on the weight of atmospheric air arc those of Prout 
(Export of the Mrst and Second Meetings of the BriiisJi Association, p. 566, 1833) and Regnault 
{Am. de Chim, et de Phys. 3me ser. t. xiv. p. 211, 1845). The following are the results of their 
observations 

Cuh. In. Inches. At 82 ® F. At 60 ® F. Authority. 

100 Air dry, and deprived of carbonic acid. . Bar. 30 .. 32*7958 grs. .. 31 * 01 17 grs. .. Prout. 

100 « « « « « Bar. 29*92 .. 32'7046 grs., . . 80*9407 grs. .. Regnault. 

^ In 1841, Damns and Boussingault {Atm. Chim. Phys. t. Ixxviii.) analysed the air of the 
Jardin des Plantes, at Paris, and on the same iay Brunner examined that of Bern, and Martins and 
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By measure. By weight. 

OxvKen 23 

Nitrogen 79’2 77 

Air dry, and deprived of carbonic acid lOO'O 100 


Tlie proportion of carbonic acid and aqueous vapour is iuconstant. Perhaps as an 
average we may assume that land air contams innn>th of its volume of carbonic acid gas. ' 
The average proportion of aqueous vapour is more difficult to estimate, as the quantity is 
constantly fluctuating. It is more abundant with south and westerly winds than with 
north ana easterly wmds, and is greater in summer and hot weather . than in winter and 
cold weather. Ine foflowing table was drawn up by the late Dr. Henry it represents 
the supposed composition of the air and the pressure exerted by each ingredient in sup- 
porting the mercury of the barometer ; and although possibly not quite accurate, is a 
close approximation to the truth : — 


Nitrogen 

Oxygen 

Aqueous vapour 
Carbonic acid. . . 


By measure. 

By weight. 

Pressure in inches 
of mercury. 

.. 77*5 .... 

75-55 .. 

23-36 

.. 21-0 .... 

23-32 .. 

6T8 

.. 1*42 .... 

1*03 .. 

0-44 

... 0-08 .... 

0-10 .. 

0-02 

100-00 

100-00 

30 00 


The accidental constituents of the atmosphere may be regarded as adventitious or 
extraneous. Some of them are inorganic, others organic. 

The inorganic constituents arc derived from various sources. Some of them arc pro- 
ducts of electrical operations going on in the atmosphere ; some are gases or vaiiours 
derived from particular localities of the earth or Irom operations on the surface of 
the earth; others* are fineljr-divided solid bodies raised by the wind from the earth’s 
surface, or volcanic dust projected into the atmosphere and suspended in the air. Many 
of them are detectable in the rain water which falls after long-continued drought, and 
have, therefore, been before alluded to (see mite, p. 280 ). Ammonia, probably in the 
form of carbonate, may be detected in rain and snow water. It is derived from the de- 
composition of animal and vegetable nitrogenous principles. It is an important constituent 
of the atmosphere, on account of its being a source of the nitrogenous principles of plants. 
It exists in such minute proportion as to be inappreciable in the small amount of air 
usually submitted to analysis ; but it may be detected by adding hydrochloric acid to the 
first portions of rain which falls after long-continued ary weather and evaporating, by 
which sal ammoniac is obtained. Traces ot sulphuretted hydrogen are indicated by the 
tarnish of silver. Sulphurous and sulphuric acids arc found in the air of London and 


Bravais that of the Faulhorn (about 8800 feet above the level of the sea). The results were as 
follows : — 


Per centage of oxygen. 


1841. 

Millimetres. 

Temp. 

Wind. 

Weather, 

— r~" 

Paris. 

Bern. 

Faulhorn) 

April 27.. 

.... 759-5 ... 

76*’-4F, ... 

S 

. . Fine 

... 22-92 . 



April 28 . . 

... 758-3 ... 

77° 

SR 

... Fine 

... 23-06 . 



April 29 .. 

... 757-6 ... 

80°-6 

NE 

... Fine 

... 23-03 . 



May 29.. 

... 757-9 ... 

63°-32 ... 

N 

... Bain 

... 23-01 . 



July 20.. 

... 783-9 ... 

66°-2 

S 


... 23-00 . 

. 23-00 

... 22-95 

July 21... 

wmmmm 

58°-46 ... 

sw 

. . Fine 

... 23-00 . 

. 22-89 

... 23*09 

July 24... 

... 758-2 ... 


NNW 

.. Cloudy 

... 23-08 . 

. 22*97 

... 22*91 

Aug, 7... 

... 





... 22-97 

Sept. 20 ... 

... 758-9 ... 

72-°68 ... 

N 

.. Fine 

!!! 23*07 ! 



Sept. 22 ... 

... 751*2 ... 

69°-8 

SSW 

. . Cloudy 

... 22-89 . 


... 


Mean quantity of oxygen in 10() pai’ts by wegiht of dry air deprived ) o„ 
of carbonic acid j 

^ BlemenU^f Experimental Chendslry, vol. i. p. 298, 1826. 
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other places where coal is consumed as fuel. Traces of sulphate of ammonia are also 
found. Tlie small stellated spots sometimes seen on dirty windows consist of tliis salt 
(Braude). Hydrochloric acid or common salt is found in the vicinity of the sea. Nitric 
acid, and various alkaline, earthy, and metallic salts, have been detected in rain water (see 
ante, p. 289), and have been derived from the atmosphere. To these must be added 
fmcly-dividcd carbonaceous matter, which constitutes the dark colour of smoke from coal 
fires, and which is deposited under the popidar name of ‘‘ blacks.” 

" Dr. Prout' has hinted at the possible dillusion of a compound of selenium, or of some 
active ingredient like this, in the atmosphere as a cause of epidemic catarrh. In proof 
of ihe dillusion of some heavy matter through the air on the oceasioii of some epidemics, 
he states that on the 9th of February, 1832, the wind, which had previously been west, 
veered round to the cast, the weight of the ak suddenly appeared to rise above the usual 
standard, and at this time the first cases of epidemic cholera were report, ed in London ; 
and lie infers that the cholera was ovring to the matter wliich thus produced the additional 
weiglii of the air.^ 

Oi’ganic matters of various kinds — some organised, otlicrs not — exist in the atmosphere. 
Nitrate of silver is employed as a test of tlieir presence in rain and snow water (see mite, 
p. 280) ; but there is no reason for assuming with Zimmeirmann (sec ante, p. 289) that 
tlic organic matter of rain water, called by him pyrrhln, is of a peculiar kind. The various 
odorous emanations of animals and plfints are of an organic nature. I have already had 
oeeasion to allude to miasma or malaria (see ante, p. G9), i,hc chemical nature of which is 
at present unknown, as well as to other dangerous emanations (see ante, p. 102). 
Boussingault^ detected an organic carbonaceous matter in the air of a marshy meadow, 
and found 0*0001 of hydrogt'U (he thinks as light carburettod liydrogen, or marsh gas, 
GIF) in the air of Pans. Mr. Gridiam'* contends that contagious matters arc not volatile 
or truly vaporous, but ‘'are liighly organised pai*ticles of fixed matter, which may find its 
way into the, atmospliere notwithstiuiding, like the pollen of flowers, and remain for a time 
suspended in it.” 

Einute microscopic organisms, both vegetable and animal, doubtless* exist in the atmo- 
sphere ; but their prcsciiee has, in many instances, been assumed without evidence, cither 
for the purpose of accounting for the development of infusorial animals and cryptogamic 
plants, and of thereby obviat ing the necessity of admitting their spontaneous generation, — 
or for the purpose of accounting for the propagation of infectious diseases. But the 
whole of tliis subject, is enveloped in deep obscurity, and is, I am afraid, likely to remain so. 

5. Effects and uses. — I must refer my readers to works on physiology for an account of 
the agency of the atmosphere in the animal and vegetable kingdoms. It will be sufficient, 
tlierctorc, to observ^c that, with reference to the atmosphere, imimals and plants are engaged 
ill antagonistic operations : 


Vegetahles 

Eccomime cjirbonic acid. 
“ water. 

“ ammonia. 

Evolve oxygen. 


Animah 

Produce carbonic acid, 
“ water. 

“ ammonia. 
Ahsorh oxygen. 


It is obvious, from tliis table, that vegetables purify the atmosphere, while animals 
deteriorate it. 

J have already (see ante, pp. 08-71) noticed some of the circumstances which render 
tlic atmosphere of certain localities msalubrious. 

The dangerous and, in many cases, fatal effects of the entrance of air into the veins* do 
not require consideration in a work on Materia Medica. 


Bndgewater Treatise {Chemutrg and Meteorology), p. 350. 

* Ihid. ; also Report of Ihe First and Second Meetings of the British Association, p. 566, 183S. 

® Ann. Chim. et Rhys. Ivii. 1834. 

* Elements of Chemistry, 2d edit. p. 336. 

® On this subject consult Dr. M‘Cormack’8 Inaugural Eissertaiion on the Presence of Air in the 
Organs of Circulation, Edinb. 1837. Also a review of this work, as well as of the papers of 
Bouillauil, Amussat, and Velpeau, on the same subject, in Dr. Forbes% and Foreign Medical 

vol. vi. p. 456 ; likewise Chelius’s System of Surgery, by South, vol. ii. p. 856.— -The 
subject has recently acquired additional interest ^om the death of a patient, caused by air entenng 
a vein, divided whilst inserting a seton in the neck {f^ond. Med. Gaz. .^ril 7, 1848, p. 608), 
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The important agency of the atmosphere in pharmaceutical operations is well known. 
By its aid artificial heat and light are obtained. It is an exhaustlcss source of oxygen in 
numerous operations (as of calcination, roasting, acetification, &c.) It is the ultimate 
source from whence nitric acid is produced, for nitrification is effected by the oxidation of 
ammonia. To it we are indebted for the purest form of natural water (see ante, p. 289). 

Most of the deteriorations which time effects in medicinal agents arc due to the 
destructive agency of the atmosphere; mainly to the influence of oxygen and aqueous 
vapour, and in part, also, to the presence of other bodies (see ante, p. 163). 

6. Purification and disinfection of the atmos^^here.'^'Y)^^ purification of the atmosphere 
is naturdlly effected in two ways— -by the chemical changes wliich the air effects on the 
various substances thrown into it, and by the agency oi the vegetable kingdom already 
alluded to. “ The atmosphere,” says Mr. Graham, “ contains within itself the means of 
its own purification, and slowly, but certainly, converts all organic substances exposed to 
it into simpler forms of matter, such as water, carbonic acid, nitric acid, and ammonia.” 

For the purpose of destroying putrescent elfluvia, organic fetors, and miasmata, the 
agents called disinfectants or de-odorizers arc employed. I have already had occasion to 
refer to the disinfecting powers of heat and of the class of chemical agents to which the 
denomination of disinfectants is usually applied (see ante, p. 162). Of the gaseous dis- 
infectants Professor Graham thinks “that sulphurous acid gas (obtained by burning 
sulphur) is preferable, on speculative grounds, to chlorine. No agent checks more 
effectually the first development of animm or vegetable life. This it does by iireventing 
oxidation. In the same manner it renders impossible the first step in putrefjmtive 
decomposition and fermentation. All animal odours and emanalions are most, immediately 
and effectively destroyed by it. The fetid odour from the boiling solution of cochineal 
(for instance), which is so persistent in dye-houses, is most completely removed by the 
admission of sulphurous acid vapour (T. Graham).” 


Order XL COMPOUNDS OF POTASSIUM. 

40. Potassium.— Potassium. 

Symbol K. Equivalent Weight 39. 

Kalium; Basis of Potash , — Discovered by Davy on the 6th October, 1807. Procured 
for commercial pui-poses by decomposing potash by carbon. It is a silvery -white metal 
of great lustre. Its sp. gr. is 0 86507. its consistency is that of wax. Its vapour is 
green. It rapidly attracts oxygen from the air and from moisture, and takes fire when 
thrown on water. It is usually preserved in Persian naphtha. Flat discs of it may be 
conveniently prepared by pressing a globule of the metal between two plates of glass, or 
between the migers covered with nanlitha. Potassium has been now and then employed 
as a cautery or moxa. Graefe' usca it in four cases of gonalgia (pain in the knee), in two 
of wliich it proved successful ; and ChevaUier'-* (at the suggestion of Dumcril) proposed 
its use as a substitute for the actual cautery. Graem placed it close to the skin, 
and set fire to it by a few drops of water. The surrounding parts were protected by 
a piece of pasteboard having a circular aperture, through wliich the potassium was applied. 
To circumscribe the effect a little more carefully, as well as to protect the operator from 
the sputtering of the burning metal, he subsequently employed a hollow brass cylinder, of 
about an inch in length and an inch in diameter, with a handle a foot long. The cylinder 
was introduced into the aperture of the pasteboard, and the potassium placed within it. 
When the combustion was over, the cylinder was removed, and the cauterised spot cleaned 
with lint. The skin confined within the cylinder was converted into a brownish-yellow 
eschar. Graefe thinks this mode of cauterization useful in poisoned wounds, as the bites 
of rabid animals. 

* Dierbach’s Lie neuesten Entdeckungen in der Materia Medka. ler Bd. p. ^84, 1837. 

2 Joum. de Chimie Medkale, Feb* 1845, p. 90. i? 
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41. Potassa«*-Potasli. 

Formula KO. Mquimlent Weight 47. 

Synonymes. — Protoxide of Potassium ; Kali; Vegetahle Alkali, 

History. — Caustic alkaline solutions were probably known to tlie Greeks 
and Komans. We learn from Pliny ^ that soap was made in his time from 
tallow and wood-ashes ; and -we may therefore conclude that some method was 
known of depriving the alkaline carbonate of its carbonic acid, Paulus 
yi<lgineta^ describes the method of making a caustic lixivium, as does, also, 
(xeber.5 Black, however, in the year 1756, first distinguished chemically the 
caustic alkalies from their carbonates. 

Natural History. — ^Potash in combination with acids is found in both 
kingdoms of nature. 

a. In the Inorganised Kingdom. — ^Potash is found, in the mineral kingdom, in com- 
bination with sulphuric, nitric, silicic, and perhaps carbonic acids. As an ingredient of 
rocks, it is more abundant than soda. 

In the Organised Kingdom. — ^In organised beings, potash is met with in combi- 
nation with phosfjhoric, sulphuric, nitric, carnonic, and various organic acids. It occurs 
more abundantly in vegetables than in animals. 

Preparation. — Anhydrous potash is obtained by the oxidation of potassium, 
by the partial deoxidation of peroxide of potassium, or by heating one atom 
of hydrate of potash with one of potassium. K + KO,HO = 2KO + H. 

Properties, — It is a hard, grey, brittle substance, fusible at a bright red 
heat, sp. gr. about 2*656, odourless, extremely caustic and alkaline. 

Characteristics, — A solution of potash or of a neutral potash salt is recog- 
nised by the following characters : — Solutions of the hydrosulphurets, ferro- 
cyanides, and carbonates, produce no precipitate with it. Solutions of tart<aric 
(in excess), perchloric, and carbazotic acids, occasion crystalline precipitates 
of the bitartrate, perchlorate, and carbazotate of potash respectively. A solution 
of bichloride of platinum throws down a yellow precipitate (KCl,PtCi^). 
Lastly, the potash salts communicate a violet tinge to the flame of alcohol. 

Free potash is distinguished from its salts by its communicating a green 
colour to the infusion of red cabbage or syrup of violets ; by its reddening 
turmeric, and restoring the blue colour of litmus reddened by an acid ; by its 
not eflervescing on the addition of an acid ; by its soapy feel ; by its solubility 
in alcohol; and by its dissolving aluminef. Anhydrous potash is more diffi- 
oultly fusible and harder, and is a worse conductor of electricity, than the 
hydrate of potash. 

Composition, — Pure anhydrous potash has the following composition : — 



Mom. 

Fq. Wt. 

Per Cent. 

Berzelkte, 

Davy, 

Gay Jmssoc and 
Thenard. 

Fbtasdum., 

.. 1 ... 

... 89 ... 

... 82*98 ... 

... 88*0484 

.. 85 . 

83*371 

Oxygen..... 

.. 1 ... 

,.. 8 ...< 

... 17*02 ... 

... 16*9516 

15 . 

16*629 

Potash. 

..T ... 

.... 47 ... 

...100*00 ... 

... 100*0000 

— •» — 

.. 100 . 

100000 


* Eut, Nat. lib. xxviii. cap. 51.* 

® Adamses translation of Paulus ^giirtta, vol. ii. p. 264, and vol. iii. p. 185. 
^ Invention of Verity^ ch. iv. ^ 
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Physiological Effects.— I n considering the efljects of potash, we have to 
notice its effects as a constituent of other substances, and also its effects when 
taken in the free state. 

1. Effecia of potash as a const Httent of other substances , — Potash and 
its basis potassium are essential constituents of the human body. They pre- 
ponderate in the juice of flesh and in the milk. It is obvious, therefore, that 
they are necessary ingredients of our food; and that, if they be deficient or 
absent, nutrition Will be imj)erfcet. It follows, also, that for the cure of disorders 
resulting from the use of food deficient in potash, the administration of this 
alkali is requisite. 

Dr. Garrod^ is of oj)inion that scurvy is produced by a deficitmey of potash 
in the food ; and that, by the addition of potash (in the form of some salt) to 
their food, scorbutic patients will recover without the use of either succulent 
vegetables or milk, lie gives the following table of the amount of potasli in 
several articles of food : — 


Table shewing the quaniity of potash (KO) covtainrd in one ovnee avoirditpois ( = 7000grs.) 
of the following alimentary siihstances. 



Grains of potash. 

Grains of potash. 

Baker’s best bread (City) . . . 

0*359 

Salt beef boiled (slightly salted) 

0*572 

Best bread (West-end) 

0*257 

]b)iled mutton 

0*637 

Home-made bread, probably containing 

Duteh cheese 

0*230 

potato Hour 

0*202 

Boiled potatoc (large size) 

1*875 

Best white Hour 

0100 

Raw potatoc (small) 

1*310 

Bran 

0*009 

Boiled potatoc, without peel and well 


Kicc 

0*005 

done, water containing mueli potash... 

0*529 

Bice 

O Oil 

Onion (small) 

0*333 

Oatmeal 

0*054 

London milk (1 fluid ounce) 

0*309 

Split peas 

0*529 

Orange (not ripe), including septa 

0*675 

Baw beef 

0*599 

l/ntic-juice (] fluid ounce) 

0*852 

Salt beef raw 

0*394 

Lcinon-juicc (1 fluid ounce) 

0*81-6 


The best antiscorbutics, tluTeforc, according to Dr. GaiTod, are those which 
contain the largest amount of ])otash. These arc potatoes (especially when 
un])eeled and not too much boiled), fruits (as oranges, lemons, limes, gra])cs, 
and gooseberries), milk, fresh meat, fresh vegetables (as cabbages, turjiips, 
onions, garlic, and leaks), pickles, spruce beer, w^ort, malt licjuors, and wines 
(especially the lighter kinds). Erom Dr. Garrod's table it would apjjear that 
rice, oatmeal, and even wheat-flour, belong to what might be called scorbutic 
foods. Moreover it would ajipear that wheat-br(;ad is superior to wheat-tloTir 
in the amount of potash which it contains, — a circumstance which probably 
depends on the use of potatoes and aluiu in its manufacture. 

According to Dr. Garrod, when the weekly amount of ])otash in the food 
amounted to 1 86 grs., the inmates of the Crediton Union Workhouse remained 
healthy ; but when, by the substitution of rice for potatoes, the w eekly con- 
sumption of potash was reduced to 51 grains, scurvy broken out. Dr. Garrod 
treated scurvy by giving daily from twelve to twenty grains of a salt of potash 
(bitartrate, acetate, carbonate, or phosphat(i) mixed with syrup and water. 

Dr. Garrod^s views are interesting on account of their novelty, ingenuity, 
and importance. But it must be borne in mind that his statements or 
conclusions, on which this theory of scurvy mainly rests, require confirmation ; 


Hfhnthly Journal of Medical Science, Jan. 1848. 
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and that, should many of them be eventufdly established, it by no means follows 
that a deficiency of potash is iithe sole cause of scurvy. Indeed, there is 
reason to believe that scurvy sometimes exfsts when; there has been no want 
of this alkali in the food. It prevailed, for example, to a frightful extent, 
in 1822, in his Majest/s ship Leander, desinte the plentiful administration of 
large quantities of lemon juice, ^ which, according to Dr. Garrod, is rich in 
potash and is highly antiscorbutic. Salted meats in the preparation of which 
nitre has been used ought to be antiscorbutic. 

In milk the salts of potash greatly preponderate over those of soda ; and 
hence a plentiful supply of potash is one of the conditions necessagr for the 
secretion of tliis fluid. In this sense potash may be said to belong to the 
ffalactophora^ or milk-promoters. It is remarkable, however, that sulphate 
of potash has been reputed as a galactifuge^ or milk-represser. 

The beneficial effects of the grape-cure {cure de raisins) in the treatment 
of inflammatory dyspepsia and other maladies are probably in part due to the 
influence of the potash taken into the system. 

Of the ill effects produced by the long- continued use of large quantities of 
substances abounding in potash we have no positive evidence. 

2. Effects of free potash — ^By free potash is meant potash uneombined 
with acids. It includes, therefore, anhydrous potash, hydrate of potash, and ' 
solutions of caustic potash. Potash in the anhydrous state is not, however, , 
employed in medicine ; and our remarks, therefore, must apply to the two 
latter preparations. 

a. On Vegetables. — Caustic potash promptly destroys the parts of living 
plants with which it is placed in contact, and even in the dilute i^taje kills*" 
haricots {Phaseolus vulgaris) in a few hours.^ , 

Oji Animals generally. — It acts on animals generally as an energetic 
caustic poison. Orfila^ found that, injected into the jugular vein of a dog, it 
coagulated the blood a7id caused speedy death. It is, however, remarkable 
that, when mixed with the blood out of the body, it not only does not coagulate 
it, but actually prevents its spontaneous coagulation. 

y. On Man. — In its local and remote action, potash partakes of the pro- 
perties of the alkalies generally, and which have been already noticed (see ante, 
pp. 94 and 176). Its local action is exceedingly energetic. It neutralizes- any ' 
free acid in the part to which it is applied; decomposes whatever aclmpi^iac^ 
salts may be present, causing the evolution of aminoniacal gas ; and dissolves 
fibrin, albumen, mucus, gelatine, &c. Hence, rubbed between the fingers, it 
corrodes and dissolves the epidermis, and thereby gives rise to a soapy feel. 
These phenomena are to « certain extent comparable to those of^saponification. 
As, then, potash, like the other alkalies, forms soluble compounds with sub- 
stances which enter largely into the composition of the organised tissues, we 
can readily explain Orfila^s observation, that alkalies are, of all corrosive poisons, 
those which most frequently perforate the stomach ; for the intestinal mucus 
readily dissolves in alkalies, whereas it is coagulated by acids ; so that the former 
are much more quickly brought in contact with the living tissues. These resist, 
for a certain time, the chemical influence of the caustics ; but the affinities 
being powerful, the vital properties soon cease to offer opposition — the part 
dies [biolysis) and the tissues are speedily dissolved [morpholysis, see ante, 

— — i ^ j 

* See my Treatise on Food and 858. 

® Marcet, in De Candolle, Ph^s. Veget. 

* Toxicot. GSnir. 
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p. 95). Hence, if a large quantity of potash be swallowed, the most violent 
symptoms are observed, though they are of the same general kind as when the 
mineral acids have been taken (sec p. 358). Like other corrosives, it power- 
fully depresses the hearths action (see p. 114). 

■^en liquor potassie is taken in small doses, and properly diluted, it 
destroys the acidity of the contents of the stomach, which the recent in- 
vestigations of physiologists liave shown to be essential to the digestion of 
albuminous substances., Hence the continual use of it is liable to prove inju- 
rious, by altering the chemical properties of the liealthy ventricular secretion. 
Like other dkalies, it may perhaps aid the digestion and absorj)tiou of fatty 
substances (see aHtey p. 177). 

In somewhat larger doses, it acts as a slight irritant, augments the secre- 
tions of the alimentai’y canal, becomes absorbed, and communicates an alka- 
line quality to ,the urine (see' antCy p. 177). Moreover, the modification tlius 
produced in the quahty of the renal secretion is accompanied by an increase 
in the quantity (see antey p. 250). 

By continued use, potash acts as a liquefacient, resolvent, and impoverishcr 
of the blood (see mitCy pp. 175 and 177). 

Uses. — Caustic potash is employed for various purposes in medicine, the 
principal of which arc the following : — 

a. As an eschar otic (see antCy p. 157). — Potassa fusa is sometimes used 
as a caustic, though its employment is not free from objection ; for its great 
deliquescence occasions some difficulty in localizing its action. It may be 
employed for the production of an issue, and is used thus : — Apply to the 
part one or two layers of adhesive plaster, in the middle of which is an aper- 
ture of the exact size of the intended issue. Then moisten potassa fusa, 
or the potassa cam calccy and rub it on the part until discolouration is 
observed. Wash, and apply a linseed-meal poultice ; and when the eschar is 
detached, insert the pea. Issues, however, ai'e speedily and more conveniently 
made by the lancet than by caustic. In bites by poisonous animals — as 
venomous serpents, mad dogs, &c., this escharotic may be used with advantage. 
Mr. Whateley^ recommends the potassa fusa as the agent for arming caustic 
bougies to be applied in strictures of the urethra ; but the practice appears so 
dangerous (particularly on account of the deliquescence and violent action of 
the caustic), that I bcheve it is now rarely, if ever, resorted to. There are 
many other cases in which this substance is ethployed as a caustic : for ex- 
ample, to destroy warts and fungoid growths of various kinds, and to open 
abscesses ; but for the latter purpose the lancet is to be preferred. 

)3. As an antacid we resort to the liquor potassce in various affections of 
the digestive organs which are attended with an inordinate acidity of stomach, 
known by acid eructations, cardialgia, and other dyspeptic symptoms. It 
must, however, be evident, that the neutralization of acid is merely palliative. 
But the continued employment of alkalies frequently diminishes, temporarily, 
the tendency to acid secretion. Commonly it is found that the cases caUing 
for their employment are those benefited by tonics, and hence they are usually 
given in some tonic infusion ; as the infusion of calumba, or of gentian, or of 
quassia. Their benefi^al effects are frequently manifested in those forms of 
dyspepsia which result from the use of spirituous liquors. 

y. To render themrine alkalincy ^or to dimmish its acidity * — In pre- 


^ An Improved Method of Treating Strictures of the Urethra, Lond. 1804. 
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terriatural acidity of iiriiie, especially in lithic acid deposits, potash is used as 
an alterative lithic (see mHcy p. ^58). But in general I believe the carbonate 
or vegetable salts of the alkali os are preferable, in these cases, to the caustic 
alkalies ; as they are equally eUective in rendering the urine alkaline, and are 
less injurious to the digestive organs. The alkalies act as solvents for lithic 
acid, as the alkaline lithates are more soluble than the free acid. They also 
probably prevent the formation of this acid, or neutralize the free acid in the 
urine, whicli is the immediate cause of the ])recipitation of the lithic acid. As 
a lithonlytic, caustic potash has been cxliibited both by the mouth and by in- 
jection into the bladder (sec anU*, pp. 258 and 261). In all these cases care 
should be taken to avoid employing it when there is atiy tendency to the de- 
position of tlic phosphates. In the treatment of the lithic acid diathesis, it is 
to be remembered that the use of alkalies is, to a certain extent, a palliative 
mode of treatment, and that, to be successful, it should be conjoined with 
other means of cure. 

As (iH antiplasticy llqinfacienty and resolvent (see p. 178). — For 
these purj)oses the alkaline carbonates are to be ])referrcd to the caustic alkalies. 

As a resolvent and sorhefacient, induration and enlargeineiit of the 
lymphatic and secreting glands, for (example, in broncho(jelc, mammary tumors, 
affections of the testicle, diseases of the mesenteric glands, induration of the 
liver and salivary glands, &c., liquor potassre has been used with benefit. 
I have seen it remarkably beneficial in excessive enlargement of the lenticular 
or glandular papilla? at the base of the tongue. 

'C In syphilis and scrofnla liquor ])otassm has been employed with ad- 
vantage. Some of the most obstinate and troublesome forms of the venereal 
disease frequently occur in scrofulous subjects, in whom mercury is not only 
useless, but absolutely prejudicial. In cjises of this knid the liquor potassm, 
taken in the compound decoction of sarsaparilla, is often very serviceable. In 
scrofula, the long-continued use of the caustic alkaUcs (as potash and ammonia) 
has been attended with remarkably beneficial elfccts. Caustic potash w^as 
most extensively employed by Mr. Brandish,^ during many years, in the 
ti’eatment of scrofula and other chronic diseases, and, according to his report, 
with singular success. It is, ho’wever, more successful in young than in old 
persons, — and in those of fair and light complexion than in the dark and 
the swarthy. 

1 ?. -Uquor potassm is employed as a diuretic in dropsy, especially when 
this disease arises from glandular enlargements, or other causes likely to be 
relieved by alkaline remedies. 

In irritahle conditions of the urinary oryans a combination of liquor 
potassie and opium will be frequently found ' most beneficial, notwithstanding 
that alkalies are classed among the incompatiblcs of the latter substance. This 
combination I have also fre(j[uently found useful in allaying irritation, 

^ In chronic shin diseases, especially psoriasis, pityriasis, and acne, the 
long-continued employment of liquor potassse is sometimes attended with 
relief. In acne punctata, a weak alkaline solution (as 53 s. of liquor potassae 
in a pint of soft water) is often employed, with the aid of a coarse towel and 
friction, to remove the thick sebaceous secretion from the follicles. 

K, In rheumatism and gout^ especially when attended with lithic acid 
deposits in the urine, liquor potassse may be advantageously administered. 

Observations on the Use of Causiie Alkali in Scrofula and other Chronic Diseases, Loud. 1811. 
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A. In chronic bronchitis with a veiy rough and viscid secretion, liquor 
potassse is used to diminish the viscidity of the mucus. 

/u. In amenorrhcedy potash has been employed as an emmenagogue. 

V, Sometimes a very dilute solution of potash has been used as a stimulating 
wash to ulcerfe. 

Antidotes. — (See antCy p. 161.) 


1. LIQUOR POTASSJJ, L. ; Potass/e Aqua, E. ; Potassm Caustiem Aqua, 
D. ; Solution of Potash ; Water of Caustic Potash ; Aqua Kali jmri ; 
Lixivium Causticum, or Caustic Lye ; Lixiviuni Saponariunh or Soap 
Boilers Lye, — This is a solution of caustic potash. The history of the 
preparation of caustic alkaline solutions has already been given (see antCy 
p. 463). 

Tlie London CoUeye orders of Carbonate of Potasli, 5 XV. ; lame, ; Distilled Water, 
boiling, Cong, j. Dissolve the Carbonate of Potasli in half a gallon of the water. Sprinkle 
a little of the 'water upon tlie lime in an eartlicn vessel, and the lime being slacked, add 
the rest of the water. The liquors being immediately mixed together in a close vessel, 
shake them frequently until they are cola. Then set by [tlie mixture], tliat the carbonate 
of lime may subside. Lastly, kee]) the supernatant liquor, when poured off, in a well- 
stoppered green glass bottle. 

Tlie Edinburgh College directs of Carbonate of Potash (dry), ^iv. ; Lime recently burnt, 
3 ij. ; Water, f 5 xlv. lict the lime be slaked, and converied into milk of lime, with seven 
nuidoimccs of the water. Dissolve tlic carbonate in the remaining thirty -ciglit iluid- 
ounoos of water ; boil the solution, and add to it the milk of lime in successive jiortlons, 
about an eighth at a time, — ^boibng briskly for a few minutes after each addition. Pour 
the whole into a deep narrow glass vessel for twenty-four hours ; and then 'withdraw with 
a syphon the clear lif|idd, which should amount to at least thirty-five fluidounces, and 
ought to have a density of 1’072. 

Tlie Dublin College employs of Carbonate of Potash, from Potashes of Commerce ; Fresh 
burnt Lime, of each, two parts ; Wat er, fifteen parts. [The process is not essentially 
different from that of tlie London Colh^gc.J Tlie sp. gr. of this product is 1'080. 

In all these jirocesscs, the lime abstracts carbonic acid from the carbouate 
of potash, forming carbonate of lime, and the potash thus set free dissolves in 
the water : K0,C02 -f CaO = KO -h Ca0,C02. 


Materials. 

1 eq. Carbonate Fotafib 69 
1 eq. Lime 28- 


1 eq. Potash 47- 

1 eq. Carbonic Acid 22" 


Products. 

1 eq. Potash 47 

1 eq. Carbonate Lime 50 


97 


97 


As more lime is usually employed than is sulTicient to saturate the carbonic 
acid of the carbonate of potasli, a portion of lime remains in solution. This 
may be got rid of by the addition of a solution of carbonate of potash as long 
as a precipitate forms. 

The liquid should be decanted or drawn off by a syphon. Filters arc 
objectionable, as the potash decomposes and partially dissolves them. Cotton 
and linen are less acted on by it than paper or woollen cloth, which are readily 
decomposed by it. The air must be excluded as much as possible during the 
process of filtration, as the liquor abstracts carbonic acid from the air. 

The ebullition directed to be employed by the Edinburgh College has three 
advantages : it accelerates the chemical clianges ; it augments the density, 
and thereby promotes the subsidence of the carbonate of lime ; and, lastly, it 
yields a purer produ(Jt, as it effects the separation of the silica usually con- 
tained in the c^bonate of potash, by giving rise to an insoluble combination 
of silica with lime and potash. But on the large scale, the inconvenience, 
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expense, and danger attending the ebullition of considerable quantities of 
Ii(]uor potass®, more than counterbalances, in ordinary cases, the advantages 
above mentioned. 

Liquor potass® is a limpid, colourless, transparent, inodorous liquid, having 
an acrid taste. Prepared according to the London Pliarmacopdla, its sp. gr. 
is 1*066 ; according to the Edinburgh Pharmacopeia, 1 *075^ ,* whfe, according 
to the Lublin College, it is 1*()80. It has a soapy feel when rubbed betweeji 
tlie lingers, and reddens yellow turmeric paper. It strongly attracts carbonic 
acid from the atmosphere, and, therefore, should be kept in closed vessels. It 
corrodes flint glass, and on that account should be preserved in green glass 
bottles. 

If the carbonate of potash (2K0,2C02,3H0) used in the preparation of 
liquor potass® (Ph. Loud.) were absolutely ])ure, this solution would contain 
5*567 per cent, of anhydrous potash. But the commercial carbonate is never 
(iuit(j free from impurity, and, therefore, tlic^ actual strength of the liquor is 
somewhat below this. If we assume that the relative portions of potash and 
water w(Te 1 atom potash and 90 atoms water, the compositioji would be as 
follows : — 

Atoms. Eq, Wf. Per Covtaye. 

Potash 1 47 5*484 

Water 90 810 94*51G 

Liquor polasste 1 857 100*000 

it usually contains a small quantity of carbonate of potash, wliicli may be 
detected by lime water, which renders the li([uid turbid, or by a diluted mineral 
(sulphuric or nitric) acid, which causes efiervescence. Licjiior potass® is, 
however, rarely so pure as to stand th(3 test of linte-water. But it should not 
ehervesce wdien added to diluted nitric acid. The presence of a very small 
(luantity of alkaline carbonate is unobjectionable : nay, it is advantageous, by 
])revcnting any lime being held in solution. Wluiu pure liquor potass® has 
been saturated with diluted nitric acid, it gives no precipitate on the addition 
of carbonate of soda, cldoridc of barium, or nitrate of silver : if the first cause 
a ])rccipitatc, it would indicate some earthy or metallic impregnation \ if there 
be a precipitate insoluble in nitric acid with the second, we infer the presence of 
a sulphate ; and lastly, if the third occasion a precipitate soluble nr ammonia, 
but insoluble in nitric acid, a chloride is present. 

The effects and uses of this liquid have been above described. The dose 
of it is ten drops, gradually increased to the extent of a fluidrachm, or even 
more, carefully w^atchiiig its efiects. It may be convenioiitly exhibited in the 
infusion of orange-peel. With infusion of lemotr-pcel caustic potash forms a 
gelatiuizing mixture (see Ciirm Limonum). Table beer completely disguises 
the nauseous flavour of the alkali, but the vegetable acid of the beer partly 
neutralizes the alkali. V eal broth is another liquid for its administration. Dr. 
Chittick's nostrum for the stone is said to be a solution of alkali in veal broth. 

BB,ANnisH’s Alkaline Solution. — Take of best American Pcarlashes, Ibvj-; Quick- 
prepared; Woodashes (from ihe Ash), of each Ibij. ; Boiling Water, Cong.y\, 
Add first the lime, then the pearlashcs, and afterwards the woodashes, to the boilii^ 
water; then mix. In twenty-four Hours the clear liquor njay be drawn off. — this 
process the lime decomposes the carbonate of potash contained in pcarlashes and wood- 
ashes, and combines with the carbonic aci(^ setting free the potash. The liquid, there- 
fore, is a solution of caustic potash contaminated with some soldble alkahnc salts (sulphate 
of potash and chloride of potassium). The solution is stronger than the officinal liquor 
potma, but is liable to vary in strength, in consequence of the varying quality of the 
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ashes used.-~Dose, according to Mr. Brandish, for on adult, is three (or even four) tea- 
spoonfuls ; for children, of from four to six years of age, one small tcaspoonful ; from six 
to eight years, a teaspoonfiil and a half; from eight to fifteen, two tcaspoonfuls ; and 
from fifteen to eighteen years, two teaspoonfuls and a half. The dose is to oe taken twice 
daily, between breakfast and dinner and at bed-time, in fresh small beer or ale. A drop 
or two of oil of juniper covers the saponaceous taste, and gives a grateful smeU. A 
generous regimen, and a careful avoidanee of acids, were employed by Mr. Brandish, in 
conjunction with the alkaline liquor. In scrofulous tumours, mercurial ointment was 
rubbed in. 

2. POTASSiE HYDR.AS, Ph* ; Votmm, Ph. Ed. ; Potassa Caustica, Ph. 
Dub. ; Potmsa fusa ; Kali jnirtm ; Lapis wferrtalis vel seiitims ; 
Cauterium potentiale. — All tlic British Colleges give dircctious for the pre- 
paration of hydrate of potash. 

The Lo7idon College orders, of Solution of Potash, a gallon. Evaporate the water in a 
clean iron vessel over the fire, until the ebuUitjon being finished, the Hydrate of Potasli 
liquefies : pour this into proper moulds. 

The Edinburgh College dircets any convenient quantity of Aqua Potassre to be evaporated 
in a clean and covered iron vessel, increasing gradually the lieat till an oily-looking fluid 
remains, a droj) of which, when removed on a rod, becomes hard on cooling : then pour 
out the liquid upon a bright iron jilate, and as soon as it solidifies break it quickly, and 
put it into glass bottles secured with glass stoppers. 

The process of the BMin College is essentiaUy the same as that of the Edinburgh 
College, except that the evaporation is to bo effected in vessels of silver or iron, and the 
liquefied potash is to be poured out on a plate of silver or iron. 

"During the preparation of the hydrate of potasli, a solution of tlic potash 
becomes peroxide of potassium ; but thc^ additional oxygen thus acquired is 
expelled in the gaseous state during solution in water^^ — [li, Phillips) 

The solid hydrate of potash of tlic shops, commonly called potassa fusa, 
is usually found in the shops in sticks [potassa fusa in haculis). It is 
in general more or less coloured (brownish, greyish, or bluish), and not com- 
pletely soluble in water and alcohol, in consequence of the presence of foreign 
matters. Pure hydrate of potash, however, is white, and dissolves in both 
water and alcohol. During its solution in water, heat is evolved. Its solubility 
in alcohol enables us to separate it from the carbonate and bicarbonate of 
])otash, both of which are insoluble in this liquid. When purified by solution 
in alcohol, it constitutes potasse a Talcool of the Trench writers. It has 
a strong affinity for both watc^r and carbonic acid, which it ra]ndly attracts 
from the atmosphere, and in consequence becomes liquid. At a low red heat 
it fuses, and at a higher temperature is volatilized. It is odourless, but has 
a caustic, urinous taste. It rapidly decomposes organic substances. It 
possesses the properties of an alkali in an eminent degree. 

Its composition is as follows : — 



Atoms. 

Eq. Wt. 

Per Cent. 

Berzelius. 

Potash 

.... 1 ... 

.... 47 ... 

... 88 93 . 

84 

Water 

... 1 ... 

... 9 ... 

... 16 07 . 

16 

Hydrate of Potash. . . 

... 1 ... 

... 56 ... 

... 10000 . 

100 


Potassa fusa of the shops contains various impurities, such as sesquioxi.de 
of irou, oxide of manganese, carbonate of potash, and silica. These, however, 
do not materially affect^its medicinal value. 

“Boiling water commonly leaves oxide of ijon undissolved, which should not exceed 
1*25 per cent. : the solution neutralized with nitric acid gives a faint precipitate with a 
solution of nitrate of baryta, and more witJi solution of nitrate of silver, owing to the 
presence of impurities.’’ — Ph. Ed. 
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Tlie nitrate of baryta detects sulphates, while nitrate of silver is a test for 
chlorides. , 

Hydrate of potash is exclusively employed as an escharotic. Por some 
])urposes its deliquescent property renders it inferior to nitrate of silver. 

3. POTASSA CUM CAtCE, L. E. ; Potmsa Caiistica cum Calccy D. ; 
Camtlcum conwiuue fortius ; Potash with lime. — It is sometimes called 
by continental writers Pasta escharotica Loudinerisis. A compound of 
potasli and lime was used as a caustic by the Greeks under the name of 
Tr^MToaraKTov.^ It was probably identical with calx liquefacta vulgo colata 
of Cmlius Aurelianus.2 

The following are the directions for preparing potassa cum calce. 

According to the London Collegey Hydrate of Potash, and Lime, of each an ounce, are 
to ho rubbed together, and kej)t in a wcll'Sto])percd vessel. 

Thi‘ Edinburgh Cujlrge dir(!ots, that any convenient quantity of AquaPotassse be evapo- 
rated in a clean covered iron vessel to one third of its volume ; add slacked lime till the 
fluid has the consistence of iinn pulp : preserve the product in carefully-covered vessels. 

The process of the Dublin College is similar to that of the Edinburgh Collc^ge. 

By admixture with lime, hydrate of potash is rendered less deliquescent. 
Potassa cum calce is employed as an escharotic in the same cases as |)otassa 
fiisa.. Wlien used, it is made into a paste with rectified spirit, and applied to 
the ])art to be cauterized. 

The pulvi.s causticus sou escharoticus Viennensis is composed of five 
parts of fused potash and six parts of caustic lime. 


42. POTASSiB CARBONATES.-CARBONATES OF 

POTASH. 

llisToiiY. — Two compounds of potash and carbonic acid are well known, 
and are employed in inediciTic. Tluw are — 


1. The Monocarbouate, or neiitnil carbonate of potash KO,CO^. 

2. The Bicarbonate of Potash K(),2CO*. 


A tliird, or sesquicarbonate, has been described, but its existence is proble- 
matical. 

The monocarbouate was known to the ancients, though the real distinction 
between it and caustic potasli was first explained by Dr. Black, in 1756. The 
bicarbonate was first obtained in 1757. 

Effects. — The general effects of the carbonates of potash are similar to, 
though milder than, those of caustic potash ; and tliey are milder in propor- 
tion to the quantity of carbonic acid which they contain. 


1* Potassse Monocarbouas. --Neutral Carbonate of Potash. 

Formula KO,CO‘^. Equioalent Weight 69. 

History. — It is probable that the ancient Greeks,^ Eomans, and Egyptians, 

^ Pfiidus Adams’s irujislation, vol. f. pji. 414 and 428 ; v<*l. ii. p. 265 ; vol. iii. p. 186, 

^ Morh. Chron. lib. v. cap. i. p. 554, od. J. C. Amman, Amstol. 1722. 
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werQ acquainted with this salt. Pliny ^ describes some of the uses of wood- 
ashes, and mentions a lye of them {ctnis lixivius^. For a long period 
carbonate of potash was confounded with carbonate of soda. Geber,^ in the 
eighth century, describes the method of procuring" it by the combustion of 
tartar. 

Synonymes. — In chemical and pharmaceutical works it is usually called 
carbonate of potash {potasses carbonas^h. E.'D.) ; but until very recently 
it was generally termed subcarbonate of potash {potassw subcarbonas). 
It was formerly called mild fixed vegetable alkali or prepared kali {kali 
presparatuni) . According to the source from which it was obtained, or the 
mode of procuring it, it has had the various names of salt of tartar {sal 
tartari), salt of wormwood {sal absinthU), salt of broom {sal genista), 
fixed nitre {nitrum jfixmn), white flux {fluxus alhus), &c. 

Natural History. — Reuss^ found carbonate of potash in the waters of 
the Wuissokow and in the chalybeate of Twer. 

It is fodwied, during tlie combustion of inland plants, by the decomposition of the 
vegetable salts of potash (th^ acetate, the malate, and the oxalate, but principally the 
firsts Hence it is procured in great abundance from wood-ashes. In some few cases it 
has been supposed to exist ready formed in plants, as in a fern referred to by Mr. Parkes,^ 
the exprcssca juice of which is employed by the poor weavers of Yorkshire in the cleansing 
of cloth at the fulling mills. 

Preparation, a. of Potasbes and Peariasbes ; {Potassaimpura,V\i,\ir, 
Lixivus cinis, Ph. D.) — ^These are obtained from wood-ashes {cineres vege- 
tabilium scu cineres e lignis combustis), which ai’e procured by*buniing 
wood piled in heaps on the ground, sheltered from the wind, or in pits.® 
The soluble constituents of the ashes are carbonate, sulphate, phosphate, 
and silicate of p^otash, and chlorides of potassium and sodium* The 
insoluble constituents are carbonate and subphosphate of lime, alumina, 
silica, the oxides of iron and manganese, and a dark carbonaceous matter* 
In America the ashes .are lixiviated in barrels with lime, and the solution eva- 
porated in large iron pots or kettles, until the mass has become of a black 
colour and of the consistence of brown sugar. In this state it is called by 
the American manufacturers black salts {cineres clavellati crudi)* The 
dark colour is said by Dumas to be owing to ulmate of potash* 

To convert this substance into the potashes of commerce {cineres cla vellati 
caldnati) , it is heated for several hours, until the fusion is complete, and 
the liquid becomes quiescent. It is then transferred by large iron ladles into 
iron pots, where it congeals in cakes. These are broken up, packed in tight 
barrels, and constitute tlie potashes of commerce. Its colour varies somewhat, 
but it is usually reddish, in consequence of the presence of sesquioxide of iron. 

To make the substance called pearlash, the mass called black salts, instead 
of being fused, is transferred from the kettles to a large oven-shaped furnace, 
constructed so that the flame is made to play over the alkaline mass, which 
in the meantime is stirred by means of an iron rod. The ignition is in this 


' lEst, Nat, lib. xiv. and xxviii. 

® Invent* of Verity, ch. iv. ^ 

® Gairdner, On Mineral Springs, p. 18. 

^ Chemical E^ays, vol. ii. p. 17. 

^ For an account of the preparation and compositidn of wood-ashes, see Berthier, Traile des Essais, 
t. ler, p. 250, Paris, 1«34. 
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way continued until tlie combustible impurities are burnt out^ and the mass, 
from being black/ becomes dirty bluish-white : this is pcarlash.^ The 
colouring matter is probably ^matiganesiate of potash. 

The following table - shows the composition of various kinds of potash and 
pearlash according to Vauquelin — 


Kinds of Potash. 

Caustic 
Hydrate of 
Potash. 

Sulphate 

of 

Potasli. 

Chlor'de 

of 

Potassium. 

Insoluble 

Residue, 

Carbonic 
Acid and 
Water. 

American Potash 

857 

154 

20 

2 

119 

Russian Puiash 

■ 772 

65 

* 5 

56 

254 

American Pearlash 

754 


4 

6 


Potash of Treves 

720 

165 

44 

24 

J99 

Dantzic Potash 

603 ' 

152 

14 

79 


Potash of Vosges 

444 

1 

148 

510 

34 

16 


In this table it will be observed that the American potash contains the 
largest quantity of caustic potash : this arises, probably, from the use of lime 
in its manufacture. 

Pearlash contains more carbonate of potash than potashes : tliis must arise 
from the absorption of carbonic acid during its preparation.^ The potash and 
pearlash employed in this country are principally imported from the British 
North American colonies, from Russia, and from the Lfnited States of America. 

Of Refined Potashes ; Potasscd Carbovcis, L. E. ; PotanheSy E. ; 
Potanm Carbon as e Lixivo C in ere, D. — The London and Dublin Colleges 
give directions for the preparation of this substance. 

The London College orders of impure Carbonate of Potash, Ibij. ; Distilled Water, Oiss. 
Dissolve the impure Carbonate of Potash in the water, and strain ; then pour it into a 
proper vessel, and evaporate the water, that the liquor may thicken ; afterwards stir it 
constantly with a spatula until the salt concretes. 

The Edinburgh College merely states that this preparation is Carbonate of Potash not 
quite pure, obtained by lixiviating, evaporating, and granulating by fusion and refrigeration 
the potashes of commerce.” 

The Dublin Collene directs of Potashes, in coarse powder, of Cold Water, of each, one 
jiart. Mix, by rubbing them together, and macerate during a week in any open vessel, 
occasionally shaking the mixture. Then filter the lixivium, and let it evaporate to diyness 
in a perfectly clean silver or iron vessel. Towards the end of the evaporation let the saline 
mass be continually stirred with an iron rod. Thus reduced to a coarse powder, let it be 
laid by in close vessels. If the potashes be not sufficiently pure, before they are dissolved, 
let them be roasted in a crucible until they become white. 

By the above proceedings the earthy impurities, insoluble in water, are got 
rid of. 

y. Of Pure Carbonate of Potash; Potass(B Carbonas jiurum, E.; Potassce 
Carhonas e Tartari Crystallis, D. — ^All the British Colleges give directions 
for the preparation of this substance. 

The London College states that Carbonate of Potash may be prepared more pure [than 
the carbonate above referred to] from the crystals of Bicarbonate of Potash, heated to 
redness. 


J United States Dispensatory. 

“ Ann. de Chim. xl. 273. 

* Por the mode of estimating the quantity of %lkali present, see Mr. Ji’araday’s Chemical Manipu- 
lation, art. Alkalimetry; also Braude’s Mama! of Chemistry, 5th edit. 
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The Edinburgh College observes, that Pure Carbonate of Potash may be most readily 
obtained by heating crystallized Bicarbonate of Potash to redness in a cnicible, but more 
cheaply l^y dissolving'l^itartrate of Potash in thirty parts of boiling water, separating and 
washing the crystals which form on cooling; heating these in a loosely-covered crucible 
to redness so long as fumes are discharged ; breaking down the m^s and roasting it in 
an open crucible for two hours, with occasional stirring, lixiviating the product with 
distilled water, filtering the solution thus obtiiined, evaporating the solution to dryness, 
granulating the salt towards the close by brisk agitation, and heating the OTanular salt 
nearly to redness. The product of either process must be kept in well-closea vessels. 

The process of the Dublin College is as follows : — ^Take of Ci^stals of Tartar any required 
quantity ; heat tliem to redness in a silver crucible lightly covered, until they cease to 
emit vapours. Let the residue be reduced to a coarse powder, and roasted in the same 
cniciblc without a cover, with frequent stirring, during two hours : then boil it with twi(;e 
its weight of water during a. quarttir of an hour, and alter the requisite subsidence pour off 
the clear liquor. Let this be done three times. Filter the mixed washings, and let them 
evaporate in a silver vessel. Let the residual salt, whilst becoming dry, be reduced by 
frcfiuent stirrings to a granular fonn ; then let it be healed to an obscure red. Before it 
has perfectly cooled take it from the vessel, and preserve it in wcU-stoppered bottles. 

When bicarbonate of potash is submitted to a low red heat it loses half its 
carbonic acid, and is converted into the carbonate. 

When bitiutrate is ignited, various volatile substances are evolved, and the 
residue in the crucible is a mixture of charcoal and carbonate of potash, and 
is denominated black flux [fluxun niger). If made with raw tartar, which 
contains nitrogen, it is contaminated wo’th bicyanide of potassium^^ (Turner). 
By roasting, the charcoal is burnt off, and nearly pure carbonate of potash is 
obtained from the residue by lixiviation. The carbonate thus produced is 
called salt of tartar {sal tar tar i). 

By deflagrating a mixture of equal parts of bitartrate of potash and nitrate 
of potash we obtain carbonate of potash contamimited witli hyponitrate and 
even with some undecomposed nitrate of potash. The residue is called white 
flux {flux us all us). 

By deflagrating a mixture of nitre and charcoal we obtain wdiat is called 
fixed n it re {n itrum fixurn ) . 

The liigh price of pcurlash has occasionally led to the manufacture of car- 
bonate of potash from sal enixum (bisuljhate of potash), by heating it in a 
reverberatory furnace witli charcoal. This yields a sulphuret of potassium, 
in consequence of the carbon deoxidizing the bisulj)hatc. By roasting, this 
sulphuret is decomposed, and converted into carbonate of potash ; the sulphur 
being dissipated, and the potassium combining with oxygen and carbonic acid. 

Properties. — Carbonate of ])otash is usually kept, in the shops, in a 
granular condition, on ac( 3 ount of the difficulty of crystallizing it. In this 
state it is commonly denominated subcarhonatc of potash {judassce subcar- 
bo7ias) or salt of tartar {sal tartari ; sal ahsinthii ; kali p'rxparatum). 
It is white, inodorous, and strongly alkaline to the taste. It reacts pow^erfully 
as an alkali on turmeric. It changes the red colour of the sulphate of red cab- 
bage to a blue, and restores the blue colour of reddened litmus. It is fusible 
at a red heat ; has a strong affinity for water, so that by exposure to the air 
it attracts water and becomes liquid, forming the olemn tartari per dcUquimn. 
It is insoluble in alcohol, but is very soluble in water. 

Pure carbonate of peffash may, though with some difficulty, be crystallized 
from its aqueous solution. The crystals are rhombic Octohedrons, and belong 
to-rthe right prismatic system (see <x///£?,"pp. 141-2). 
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CharacteriMica . — It is known to be a carbonate by its effervescing with 
the strong acids, and by a solution of it causing a white precipitate (soluble 
in acetic acid) with lime water or with chloride of barium (see the tests for 
the carhotiaies, p. 318). That it is a potash salt is determined by the tests 
for potash already mentioned (see ante, p. 463). Ikora the bicarbonate of 
potash it is distinguished by a solution of bichloride of mercury causing a 
brick -red precipitate. The presence of cliloride of sodium checks or prevents 
the formation of this prccijhtatc. Sulphate of magnesia produces a white 
precipitate with the carbonate of potasli, and not with the bicarbonate. This 
test, however, will not recognize the carbonate when mixed with a large 
quantity of bicarbonate. 

Composition. — Pure anhydrous carbonate of potash has th(j following 
composition : — 


Potash 

Carbouic Aeid 

Atoms* 

... 1 .. 
... 1 .. 

Eq. Weight. 

.... 47 * 

.... 22 

Per Cent. 

.. 68*12 .. 
. :n -88 .. 

VaiKjvelin. 

C 7 

83 

Ure. 

.. 68*6 
. 81-4 

Neutral Carbonate of Potash 

... 1 .. 

.... G9 

. 100*00 .. 

.... 100 

. 100-0 


According to Mr. Phillips^ the grannlated carbonate of potash of the shops 
contains about 16 per cent, of water, which it loses when heated to redness. 
Tlu^ crystallized salt contains two atoms of water. 

At. E.Wt. P. Cf. Phillips. At. E.WU P.C. PhiUips. 


C'arbonote of Potash 1 . . 69 . . 83*64 . . 84 ("arbonate of Potash 1 . . 69 . . 79 31 , . 79 

Water 13*5.. 16.36.. 16 Water 2.. 18.. 20*69 .. 21 


Granulated Curb, of Potash 1 . . 82*5. . 100*00 . . 100 j Crystallized Carb. of Potash I . . 87 . . 100*00 . . 100 

In this table I have assumed the granulattid carbonate oT potash to be 
pure, which the salt of commerce never is. 

Impuiuties. — T he ordinary impurities in this salt arc w^atcr, silicic acid, 
the cliloridcs and sulphates. The first is detected by the loss of weight 
which the salt suffers by heat ; the second is recognised by supersaturating 
with hydrochloric acid, evaporating, and igniting the residue : the silicic acid 
is insoluble in water. The other impurities are detected by supersaturating 
tile salt with nitric acid : if the resulting solution give a white precipitate 
with nitrate of silver, the presence of a chloride is to be inferred ; if it produce 
a wdiite precipitate with cliloride of barium a sulphate is present. Other 
impurities mentioned by L. Gmelin arc phosphate of potash, nitrate or hypo- 
nitrite of potash, cyanide of potassium, soda, and carbonate of lime. To 
detect the phosphate, boil with excess of hydrochloric acid to expel all the 
carbonic acid: then add some chloride of ctJciura and excess of caustic am- 
monia : a flocculent precipitate of phosphate of lime is formed. If nitrate or 
hyponitrite be present, dissolve in oil of vitriol and add a solution of sulphates 
of iron, when a reddening is perceived (see atite, pp. 356 and 412). 
Cyanide of potassium is detected by adding a solution of the mixed sulphate 
of iron and then hydrochloric acid : prussian blue is formed. To detect soda, 
sa,turate with acetic acid, evaporate to dryness, dissolve the residue in spirit 
of wine, and precipitate the potash by bicliloride of jdatinum : add sulphuric 
acid to the filtered nquor and evaporate, and ignite the residue : then treat with 

I * 

^ Tratislalion of the Phannacopwia, p. 284, 4th edit. 1841. 
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water, evaporate the solution thus obtained, and by cooling easily recognised 
crystals of sulphate of soda are obtained. Some carbonate of lime is held in 
solution by carbonate of j)otasli, but by long standing it deposits. To detect 
it, saturate with acetic acid and then add oxalic acid, a white precipitate of 
oxalate of lime is obtained. 

The London College states the following to be the characters of good 
carbonate of potash : — 

Almost entirely dissolved by water ; in an open vessel it spontaneously liquefles. It 
changes the colour of turmeric brown. When supersaturated with nitric acid, neither 
carbonate of soda nor chloride of barium throws down any thing, and nitrate of silver but 
little. 100 parts lose 16 of water by a strong heat ; and the same quantity loses 26*3 
parts of carbonic acid on the addition* of dilute sulphuric acid. 

Tlie Edinimrgh College states, that 

100 grains \pf commercial carbonate of jwt an Ji\ lose not more than 20 on exposure 
to a red heat : and, when dissolved and supersaturated by pure nitric acid, the solution 
gives a faint haze with solution of nitrate of baryta, and is entirely preci])itated by 100 
minims of solution of nitrate of silver .” — LL lUd. 

Pure Carbonate of Potash “ does not lose weight at a low red lieat ; and a solution 
supersaturated with pure nitric acid is precipitated cither hiintly, or not at all, by solution 
of nitrate of baryta or nitrate of silver.” 

Physiological Effects. — Its effects are in quaUtg precisely those of 
caustic potash already described, but their Inten^itg is much less, on account 
of the presence of carbonic acid, which diminishes the alkaline pro})crtics of 
the base. Wlien it is taken into the stomach in large quantities, it acts as 
a powerfully caustic poison, sometimes inducing death in twelve hours, and 
producing symptoms similar to those caused by the mineral acids : at other 
times, however,* the patient recovers from the immediate effect of the alkali, 
but, in consequence of the altered condition of the alimentary canal, the assi- 
milative process cannot be carried on ; and, after dragging on a miserable 
existence for a few weeks the unfortunate sufferer dies of absolute starvation. 
And, lastly, in some cases, the caustic operation of the ])oison is princi])ally 
confined to the oesophagus, causing stricture and death. In a case related by 
Sir Charles Bcll,^ a patient swallowed soap lees, which produced inflammation, 
terminating in stricture. She lingered for twenty years, and died literally 
starved. Several other cases have been detailed.^ In one case no vomiting 
occurred, but death took place from suffocation.*'^ A weak solution of carbo- 
nate of potash produces no change in the sanguineous particles drawn from 
the body : a saturated solution slightly and gradually diminishes their size. 

Uses. — This salt is employed, in medicine, in most of the cases already 
mentioned when describing the uses of caustic potash. Eor example, as an 
antacid in dyspeptic affections ; as a diuretic ; as an antacid in that form of 
lithiasis which is accompanied with an increased secretion of lithic acid, or 
tlie lithates ; in those forms of inflammation in which there is a tendency 
to the form^ion of false membranes ; in gout, &c. On the recommendation 
of Mascagni,^ it has been employed in peripneumonia and other inflammatory 


^ - Surgical Observations^ pai-J; i. p. 82. 

2 Christison, On Poisons. 

3 Lancet, 1834-5, vol. ii. p. 660. 

* Metnoria della Sodeta Hfdiana dclle Scieuse, t^xi. Modena, 1804. Negri, Lond. Med, Gaz, 
vol. xiv. p. 713. 
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diseases with benefit (see ante, p. 178). Mixed with cochineal it is a popular 
remedy for hooping-cough. Externally, it lias been applied in the form of a 
solution to wounds ; as an injection in gonorrhcca; as a collyrium in some 
aflectioiis of the cornea, &c. Lastly, it is sometimes employed in the manu- 
facture of the common efiervescing draught, made with cither the citric or 
tartaric acid. 

f ] 7 grs. of commercial crystals of Citric Acid, 
20 grs. of Carbonate of Potash are saturated by about < 18 grs. of crystals of Tartaric Acid, 

(. 4 Suidrachms of Lemon Juice. 

Administration. — It may be given either in the solid or li(|uid state. In 
the solid state it is given in doses of from gr. x. to 5ss. 

Antidotes. — When swallowed as a poison, the antidotes are oils or acids, 
as already mentioned for caustic potash. 

LIQUOR POTASSiE CARBONATIS, L. ; Potassoi Carhonatis Aqiia, D. ; 
Aqua Kali ; Holution of Carbonate of Potash; Liqvamen Tartari, 
seu Oleum Tartari per deliquum ; Lixivium Tartari ; Aqua Kali pree- 
parati; Liquor Potass<s Huhearhonatis. (Carbonate of Potash, 5xx. ; 
Distilled Water, Oj. dissolve and strain, Z. ; Carbonate of Potash from 
crystals of Tartar, one part ; Distilled Water, two parts. Dissolve and 
fdter. The sp. gr. of this solution is 1*320.) — A colourless, inodorous 
solution. Prepared according to the London Pharmacoi)ana, its sp. gr. is 
1*473. That of the Dublin College is 1*320. — Dose, iiU. to f5j. 


2* Potassae Bicarbonas»— Bicarbonate of Potash. 

Formula K0,2C02,H0. Equivalent Weight 100. 

History. — This salt, formerly called carbonate of jmt ash ox aerated kali, 
was first prepared by Cartheuser, in 1757. It is sometimes called Ber- 
thnllefs neutral carbonate of potash, Wollaston first demonstrated that 
this salt contained twice as much acid as the preceding one. 

Preparation. — All the British Colleges give directions for its preparation : 

The London. College orders it to he prepared with Carbonate of Potasli, Ibvj. ; Distilled 
Water, Cong. j. Dissolve tlic Carbonate of Potash in the Water, aft-erwards pass Carbonic 
Acid tlirougli the solution to satui-ation. Apply argentic heat, so tliat whatever crystals 
have been formed may be re-dissolvod. Then set aside (the solution), that the crystals 
may be again i)roduced : the liquor being poured off, dry them. 

Carbonic acid is very easily obtained from chalk, rubbed to powder, and mixed with 
water, to the consistence of a syrup, upon which Sulphuric Acid is then poured, diluted 
with an equal weight of Water. 

The j)rocess ot the Dublin College is similar, except that when the solution becomes 
turbid [from the precipitation of silicic acid], it is to be filtered, and again exposed to 
the stream of carbonic acid gas. The gas is ordered to be generated by the action of 
diluted muriatic acid on white marble. , 

In this process each equivalent, of carbonate of potash unites with an ad- 
ditional equivalent of carbonic acid, and thereby forms the bicarboAate.' 
The silicic acid is separated partly while the carbonift acid is passing through 
the solution, and partly during the crystallization of the bicarbonate. 

At ‘ Apothecaries^ Hall, London,^ the process is jonducted in two iron 
vessels ; in one of wliich carbonic acid is generated (by the action of sulphuric 
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.acid on whiting), in the other is contained the solution of carbonate of potash, 
through which the carbonic acid is passed. '^The following proportions 
may be used for the preparation of bicarbonate of potassa upon the large scale : — 
100 lbs. of purified carbonate of potassa are dissolved in 17 gallons of water, 
which, when saturated with carbonic acid, yield from 35 to 40 lbs. of crystallized 
bicarbonate; 50 lbs. of carbonate of potassa are then added to the mother- 
liquor, with a sufficient (quantity of water to make up 17 gallons, and tire 
operation repeated Sulphuric is preferable to muriatic acid 

for generating carbonic acid, as being both cheaper and less volatile. 

The Edinhvrfjh College directs it to be prepareil from Carbonate of Potash, ^vj. ; and 
Carbonate [Hydrated Scsquicarbonate] of Aiiinionia., Jiijss. Triturate the Carbonate of 
Ammonia to a very fine powder ; mix witli it the Carbonate of Potasli ; triturate them 
thoroughly togcitlier, adding by degrees a very little Water, till a smooth and uniform 
pulp be formed. Dry tin’s gradually at a temperature not exceeding 140°, triturating 
occasionally towards the close, and continue the desiccation till a line powder be obtained, 
entire^ free of ammouiacal odour. 

Ill this process the volatility of the ammonia and the affinity of the carbonate 
of potash for more carbonic acid, together cause the decomposition of the 
ses(|uicarbonate of ammonia : the ammonia, with a small portion of carbonic 
acid, is disengaged, while the remaining acid converts tlie carbonate into tlui 
bicarbonate of potash. 

The process adopted by the Edinburgli Collegi'- is that commonly kiiowm as 
Carthemer H MM. Henry and Guibourt^ give tlie following 

directions for its performance : — 

Dissolve 500 parts of (pure) carbonate of potash in 1000 parts of distilled 
water, and filter ; jilace the solution in a porcelain capsule in a salt-water 
bath, and gradually add 300 parts of ])ulverized carbonate of ammonia; 
slightly agitate tlie liquor until only a feeble disengagement of ammonia is 
perceived, then filter over a heated vessel, and put aside to cool. The pro- 
portions employed by Geiger"^ arc somewhat different : they arc — a pound of 
carbonate of jDotash, sixteen ounces of water, and six ounces of carbonate of 
ammonia. 


PiiopjKRTiEs. — It is a crystalline, colourless solid. The crystals belong to 

tlie obhque prismatic system. 


70. Fig. 77. Tin; primary form is, according 

— p to Mr. Brooke,^ a right obliquc- 

/ ^ ^ — I tangled prism. It is inodorous, 

Sj — has an alkaline taste, and reacts 
ry f , very feebly as an alkali on ve- 

® ^ M getable colours. It is soluble 

1 J in four times its w^eight of water 

— — " — — GO® F., but is insoluble in 

alcohol. Wlien exposed to the 
Modified iirim of Friwi derived hg ^ir, it undergoes no change. 

Carbonate of Potash, Cleavage, ^ 

gives out half its carbonic acid, and becomes the carbonate. 


Fig. 77. 


Modified iirim of 
Carbonate of Potash, 


Prism derived by 
Cleavage, 


^ Brande, Manual of Ohnnistni, 5th edit. j). 642, Loud. 1841. 

® Ph-armacopee 'Raisonnedy 3me J<J, p. 605, Paris/ 1841. 

* llandhu(fi der Phamiac^ey 3ttc Aufl. 

♦ Annals ^ Philosophy , N. S. vol. vi, p 42; also Levy, in Quarterly Journal of Sciencey vol. xv. 
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Characteristics, — ^The presence of carbonic acid and potasli in this salt is 
known by the tests for these substances before mentioned. Prom the 
carbonate of potasli it is best distinguished by a solution of bichloride of 
mercury^ which causes a slight white precipitate or opalescence with it; 
whereas with the carbonate it causes a co])ious brick-red precipitate. This 
test^ liowever, will not^ under all circumstances^ detect the carbonate; as 
when the cpiantity is very small, or when chloride of sodium is present. 
Siilpliate of magnesia will not prove the total absence of carbonate, as I have 
before stated (see ante, p. 475). 

Composition. — The composition of this salt is as follows : — 



Atoms, 

Eq, m. 

Berard. 

Vauqnetln, 

Potash 

... 1 ... 

... 47 ... 

... 48-92 . 

40 

( Inrbonic Acid 

... 2 ... 

... 44 

... 4201 . 

47 

Water 

... 1 ... 

... 9 .... 

... 9-07 . 

7 

Ciystallizcd Bicarbonate Potash... 

... 1 ... 

... 100 .... 

.. 100-00 . 

100 


Tmpurtties. — The presence of chlorides and sulphates may be recognised 
in this salt as in carbonate of ])otash (see antCy ]). 475). Bichloride of 
in(u*cury may be employed to detect carbonate of potasli, with which it forms 
a brick -red coloured precipitate. 

Totully dissolved by water, and tlie solution slightly changes the colour of turmeric. 
Siilplialc of magnesia tlirovvs down nothing from lliis solution, uid(;ss it b(^ luxated. From 
100 jiarts, .‘iO‘7 arc expelled by a ixid licat. After the addition of excess of nitric acid, 
chloride of barium throws down nothing, and nitrate of silver very little, if any thing. — 
Vh. LoihL 

“A solution in 40 parts of water does not give a brick -red ])rccipitatc with solution of 
corrosive sublimate; and when supcrsatuiutcd with nitric acid, is not ailcctcd by solution 
of nitrate of baryta or nitrate of silver.*^ — Vh, lid, 

PirYSioLOGiCAL EFFECTS. — Thc effects of this salt are similar to those of 
tlui carbonate of potash, excicpt that its local actioji is much less energetic, in 
consec|uence of the additional equivalent of carbonic acid. Hence it is ati 
exceedingly eligible jireparation in lithiasis (see ante, [>. 259) and other cases 
where we wmit its constitutional, and not its local, action. 

Uses. — It may be employed for the same purposes as caustic potasli, except 
that of acting as an ('scharotic. Tlius it is used as an antacid, to modify the 
(juality of urine, in plastic inflammation, in glandular diseases, affections of 
the urinary organs, &c. It is the active ingredient of a ])opular lithonlytic 
called constitution water. But its most frequent use is that for making 
etfervescing draughts, with either citric or tartaric acid. The proportions are 
as follows:— 


20 grs. of crystallized Bicarbonate of Potash are 
saturated by about ■ 


14 grs. of eonmicrcial crystals of Citric Acid, 

15 grs. of crystallized Tartaric Acid, 

3 1 drachms of Lemon J nice. 


Where there is great irritability of stomach, I believe the effervescing 
draught, made with bicarbonate of potasli and citric acid, to be more efficacious 
than that made with carbonate of soda and tartaric acid. The citrate of 
potash which is formed promotes slightly the secretions of thc alimentary 
canal, the cutaneous transpiration, and the renal secretion ; and, like other 
vegetable salts of potasli, renders tlie'urine alkaline. 

Administration. — ^This salt may be given in doses of from gv. x. to gr. 
XV., or to the extent of half a drachm, or dven a drachm. 
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1. LIQUOR EFFERVESCENS, L. ; Potassm Aqua Effernescma, 

E. ; Effervescing ^SoRition of Potash ; Potash Water, (Bicarbonate of 
.BotasX, 5j* ; Distillel Water, Oj. Dissolve the Bicarbonate of. Potash in the 
Water, and pass into it of Carbonic Acid, compressed by force, more than 
sufficient for saturation. Keep the solution in a well-stoppered vessel.) — 
This is a solution of bicarbonate of potash surcharged with carbonic acid. 
It is an agreeable mode of exhibiting bicarbonate of potash, without injuring 
its medicinal power. It may be extemporaneously imitated by pouring a 
bottle of soda-water (i. e. carbonic acid water) into a tumbler containing 
grs. XX. of bicarboiia|e of potash. 

2. LEMQN and kail — U nder this name is kept in the shops a mixture 
professedly composed of powdered white sugar, dried and powdered citric 
acid, and powdered bicarbonate of potash ; but on account of its deliquescence 
the citric acid is usually replaced by tartaric acid. This mixture is employed 
as an extemporaneous effervescing draught. As it abstracts water from the 
atmosphere, it must be piceservea in a weU-stoppered bottle (see Pulveres 
EffervescenteS^ Ph. Ed.) 


43. POTASSll TERSULPHURETUM.-TERSULiPHURET 

OF POTASSni^M. 


Formula KS*\ Equivalent Weight 8^. 


Histohy. — Qeber^ was acquainted with tlie solubility of sulphur in an 
alkaline solution ; but Albertus Magnus taught the method of procuring 
sulpliuret of potassium by fusion. The preparation kept in the shcms under 
the name of sulphuret of potassium (potassii sulphuretum, L. E.) or 
sulphuret of potash [potasscc sulphuretum., D.) is a mixture of tersulphuret 
of potassium (to which it owes its essential properties) and some oxysalts of 
potash. It was formerly frequently called liver of sulphur {hepcsr sulphuris ) . 

.Pheparation. — The process for the preparation of tjjjis compound is the 
S9me in all the British Pharmacopoeias. ^ 

>Take of Sulptur, 5j- ; Carbonate of Potass, Jiv. Rub them together, and place them 
upon the fire, in a^covered crucible, until they have united. . 


When sulnhur and commercial carbonate of potash are fused together, 
water and carBpnic acfi^ are evolved. Part of the potash is decomposed ; its 
potassium combining -with sulphur to form a sulphuret of potassium ; while 
it» oxygen unites with sulphur to form one or more acids which combine with 
some undecomposed potas|i. A portion of the carbonate of potash regains 



employed is presumed tt) remain unchanged. 

rnppERTiES. — ^When fresh prepared, jt has a liver-brown colour ; hence 
its name hepar sulphuris. Its taste is acrid, bitter, and alkalin^ > If qnite 


' Invention of Viqntg, chap, vi, ^ 
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dry it is inodorous, but when moistened it acquires the odour of hydro- 
Ksulphuric acid. Exj)osed to ilic air it undergoes decom])osition, from the 
nctioii of the aciueous vapour and oxygen. It becomes green and moist, and 
ultimately whitish. This change depends on the absorption of oxygen, in 
cojiscqucncc of which part of the sul])hur is deposited, wliile a portion of the 
sulphurct of potassium is converted into hyposulphite, tiftcrwards into sulphite, 
and ultimately into sul})hate of potash. Sulphuret of potassium is soluble in 
water. 

Characteristicft . — Hydrochloric acid causes tlic evolution of hydrosulphuric 
iicid gas and the prccijhtatioTi of sulphur ; the solution of the sulphuret in 
water jjroduccs a reddish or black precipitate with a solution of lead. That it 
contains potassium may be determined thus : — Add excess of hydrochloric 
acid to a solution of it; boil, and filter. The before-mentioned tests for 
])otasli (see ]). 4G3) may then be applied. 

Pix'sli broken it. exhibits a brownisli-ycilow colour. Dissolved in water, or in ahnost 
any acid, it exhales a smell of hydrosidpliuric acid. Tlio aqueous solution is of a yellow 
cfJour. What is thrown down- by acetate of lead is first red, and it afterwards blackens.” 
-iV/. L 

Composition. — Berzelius^ says, that if 100 ])artsof carbonate of potash be 
fused with 58*22 of sidphur, the product is a mixture of three equivalents of 
Icrsnlpluiret of ])otassium and one ecpiivalent of sulphate of j)otash ; and he 
adds, that if less than the above proportion of sul])hm* be employed, a portion 
of carbonate of ])otasli remains undccomposcd. But Wiiiekler^ has shewn, 
thai, if rile carbonate emjiloyed be quite ])ure, and the o])eration be very care- 
fully couducted, no sul])hate is obtained, but hyj)osulphite and su]j)hite of 
pol/cisli. He fused togctlun* 1)00 grs. of crystallized basic carbonate of ])otas]i 
(dried at 212° E.) with 518 grs. of washed flowers of sulphur. The per- 
C(?ulage (jompositioii of the product was as follows : — 


Tcrsulpluiret of Potjussiuiu 53*2905 

IIvj)<)sulphiic of Potash 29*4580 

ISulphito of Pitash C-8G13 

Sulphate of Potash 0*7730 

Carbonate of Potash 2*8780 

Loss 0*7392 


Hepar Sulphuris 100*0000 


Physiological Efpkcts. a. Oft Vef/etahles. — Tlierc can be no doubt 
but that this com])ound is a ])owerful jtoison to plants, though 1 am ]iot 
acquainted with any exj)criments made with it. 

On Anunals ////.— Erom the experiments of Orfila^ on dogs, 

sulj)liurct of potassium appears to be a powerful narcotico-acrid poison. Six 
tlraehtns and a half, dissolved in w'ater, and introduced into the stomach, 
causud convulsions and death in seven minutes. 

7* On Man. — Its general action has already been referred to (see ante, 
IL 183). Its effects are analogous to those of hydrosul])huret of ammonia . 
(see ante, p. 453). Tn small doses (as from four to ten grains) it acts as a 
general stimulant ; increasing the frequency of the [)ulse, augmenting the heat 

^ Tmiljde Ohlmie, t. ii. p. 301, Paris, 1831. 

“ iierhnisches Jahrhuclt, Band xli. S. 321, 18.^. A corrected abstract of this ])a])cr is contained 
^^''"^^^^ ^armaceMuches Central- Jilatl f Hr 1839; S. 547. 

J(Wolof/ie Generale. 

VOL. I. 
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of the body, promoting the different secretions, more especially those of the 
mucous membranes, and sometimes exciting local irritation, marked by pain, 
vomiting, and purging. By continued use it acts as a resolvent or alterative ; 
and, on this account, is employed in certain forms of inflammation. 

In large doses it is an energetic narcotico-acrid poison. In two instances 
it proved fatal in fifteen minutes : the symptoms were, acrid taste, slight 
vomiting, mortal faintness, and convulsions, with an important chemical sign, 
the tainting the air of the chamber with the odour of hydrosulphuric acid.^ 

Its local action is that of a powerful irritant : hence the acrid taste, burning 
pain, and constriction in the throat, gullet, and stomach, with vomiting and 
purging. But the nervous system also becomes affected ; as is proved by the 
faintness, the almost imperceptible pulse, the convulsions, and (in some cases) 
sopor. These symptoms are analogous to those caused by hydrosulphuric 
acid ; whicli, in fact, is copiously developed in the stomach. 

It probably acts chemically on the blood, like sulphuretted hydrogen (see 
ante, pp. 108, 183, and 304). 

Uses. — Internally, it has been administered in very obstinate skin diseases, 
such as lepra and psoriasis, which have resisted <all the ordinary means of cure. 
It has also been employed as a resolvent in inflammations attended with 
lymphatic exudation, as croup, atid in glandular ci\largcraents. In chronic 
rheumatism, gout, hooping-cough, and various other diseases, against which 
it was fonnerly employed, it is now ranJy if ever administered. It ought not 
to be given as an antidote for metallic poisoning, since it is itself a powerful 
poison. 

Externally, it is applied in the form of lotions, bailis, or ointment, in 
chronic skin diseases, such as eczema, scabies, lepra, pityriasis, &c. 

Administration. — Internally it may be administered in the dose of three 
or four grains gi’adually increased. It may be given cither in solution, or in 
the form of pill made with soap. Eor extermil use it is employed in solution 
in water, either as a bath or wash, or in the form of ointment. Lotions arc 
sometimes made by dissolving an ounce of the sulphuret in two or three 
quarts of water. The ointment is composed of 5ss. of sulphuret to jj. of lard. 

Antidotes. — In the event of poisoning by this substance, the antidote is a 
solution of chloride of soda, or of chloride of lime. 

1. SOIBTIO POTASSll SULPHURET! ; Potassce Siilphureti A(jtia, D. 
(Washed Sulphur, 1 part ; AVater of Caustic Potash, 11 parts. Boil during 
ten minutes, and filter through pa})er. Let the liquor be kept in well-closed 
vessels. The sp. gr. of this liquid is 1*1] 7). — By the mutual reaction of 
sulphur and potassa, aided by the water and heat, a solution of sulphuret of 
potassium and hyposulphite of potash is obtained. The colour of this pre- 
paration is deep orange. It is sometimes administered in scabies, tinea capitis, 
and other allied eruptive diseases. — Dose, from nix. to fxi. sufficiently diluted 
with water. 

2. BALNEUM SUIPHURATUM ; Sulphurated or Sulphurous Bath. This 
is prepared by dissolving 5iv. of sulphuret of potassium in 30 gallons of water 
(Bayer). For some purposes a small proportion of sulphuret (as Jij.) will be 
sufficient. It should be prepared in a wooden bathing vessel. — Used in obsti- 
nate skin diseases, asjepra and scabies.^ If an acid be added to this bath, sul- 


^ Christisou, Treatise on Tmons, p. 228. 
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phnr is precipitated and subliuretted hydrogen evolved. Care must be taken 
lest asphyxia be produced by the inhalation of the latter (see anUy p. 364). 
This bath is an important and valuable agent in the treatment of saturnine poi- 
soning (see ante, p. 188), especially lead colic, saturnine arthralgia, and paralysis 
from lead. It renders brown or black and destroys the poisonous qualities of 
any portions of lead contained on the skin ; and thereby prevents the further 
absorption of the ])oison. The hands, arms, buttocks, and other peirts of the 
body of painters and workmen in white lead manufacturies, are sometimes 
comi)letely blackened by it but the blackness is readily removed by a brush. 
The hair follicles frequently contain plumbeous particles, and are in conse- 
quence blackened by the bath. The benefit obtained by the use of the 
sulphurated bath does not appear to mo merdy of a preventive nature ; but 
tlio great relief from already existing symptoms which patients usually obtain 
by tlie use of this bath, induces me to believe that the sulphuret becomes 
absorbed and acts in the system as a counterpoisoii, rendering inert the lead 
whicli has already been taken up. 

3. BAIXEKM SllLPlIURATUM ET GEtATDiOSCM ; Gelatino^ 

Sulphfn'oiifi Bath. This is prepared by adding one pound of glue 
())ieviously dissolved in water) to the sulphuretted bath above described. — 
It may be used as a substitute for the waters of Bareges ; tlie glue representing 
the Barcf/ine, an organic matter found in tliese waters. Bareges waters have 
been celcbratcid for cleansing foul ulcers, healing old wounds, and curing 
obstinate skin diseases. 


44. POTASSJE SULPHATES -SULPHATES OF POTASH. 

Three compounds of potash with sulphuric acid are known : they arc the 
following : — 


1. Monosulphate or the neutral sulphate of potash KO,SO^ 

2. Sesquisulphate of potash 2KO,3SO^IIO 

3. Hisulphate of potash KO,2SO^HO 


It will be perceived from this table that the so-called sesquisulphate contains 
the sum of the constituents of the two other salts. 


1. Potassse Monosulphas.— Neutral Sulphate of Potash. 

Formula KO,SO^ Equivalent Weight 87. 

Histohy. — The mode of preparing sulphate of potash was taught by 
Oswald Croll, in 1643. This salt has been known by various appellations, 
such as specijicum purgans paracelsi^ arcanum dupUcatum, vitriolated 
kali [kali vUriolatum) vitriolated tartar, [tartar vitriolatum) nitrum 


A very intelligent pupil of mine (Mr. J. L. Wyatt), who liad repeatedly seen the beneficial effects 
ot this bath on patients under my care at the liondoii Hospital, recommended its employment to a 
^leuieal friend, who then had under treatment a patient supposed to be suffering from the effects 
of lead. The bath appears to have been mosff successful ; but the p^’actitioner lost his patient 
111 consequence : for, various parls of the body becoming of a deep-brown colour, the patient and his 
inends were firmly persuaded that the doctor had been trying experiments on him, and, consequently, 
ou the following day the practitioner was informed that bis services were no longer required ! 
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vitriolatum ml polychrcst (literally signifying salti^ of many fiscs oi* 
virtues), sal de duolms, &c. It is the suljdiale of potash (potassie sul- 
phas) of the PharjTiaco}3ceia. 

Natuiial Histoky.— Sulphate of potash is found in both kingdoms of 
nature. - 

a. In the Inougantsed Kingpom. — I t Iuts been met with in small quantities in some 
mineral waters of ISaxony and J Bohemia, in native alum, in jilum-stone, and in a miin^ral 
called liohjhalik, in which Siromeyer found no less than 27’0 per cent, of the sulpluiie of 
potash. 

iS. In the (InGANrsEB Kingpow. — I t lias been found in the root of Polygala Senega, 
Winter’s bark, tlic bulb of garlic, myrrh, opium, &c. Tiic blood and urine of man also 
contain it. 

PiiEP A HATTON. — It is prepared from the residuum of tlic distill«tion of 
nitric acid. 

Tlic London CoUeyo orders of tlic salt which remains .after the distillation of Nitric 
Acid, Ibij.; .Hoiliiig Water, (!ony. ij. Ignite the siilt in a crucible until the excess of 
sid])huric acid is entirely ex])(llcd, then boil it in the two gallons of water until a p(‘l!iclo 
flo.ats, and the liquor being stniincd, set it iisidc that crystals may be formed. The liijuor 
being poured oif, dry thean. 

The Edwhvryk and DuUln Colleym order the sidt left after the distillation of nitric acid 
to be dissolved in water, and its excess of acid to be saturated. The Edinburgh Ooilcgo 
employs for this purpose whit(‘, marble (carbonate of linuO ; while t-hc Dublin College 
uses earbonatn of ])otash. The neutral solution of sulphate of iiotash is then to be 
cva])orateil and crystallized. 

The heat ctnploycd by the London College is to drive off the excess ol' 
sulpliuric acid. 

PttoeEiiTJES. — It usually crystallizes in single or double six-sided pyramids. 
The two pyramids arc somotiines united at a common base^ or are separated by 
a short intervening prism (figs. 7 8 and 7 9) . Thesci forms agree very closely with 


Pig. 78. 


Pig. 79. 


Pig. .80. 
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those belonging to the rhombohcdral system. But they have been shewn by 
Dr. Brewster^ to be composite crysUds; being composed of several crystals 
belonging to the right prismatic system, agglutinated so as to simulate the 
forms of the rhombohcdral system. If a plate, cut perpendicular to the axis 
of the double pyramid, be examined by polarized light, it presents the tessellated 
structure shewn in % 81 ; and each of the six equilateral triangles arc found 
to have two axes of double refraction. 


^ Edinburgh Philosophical Journal, vol. i. p. 6, Edinb. 1819. — Sec also Mr. W. Phillips, Annals 
of Philosophy, N. S. vol. iv. p. 342, Lond. 1822 ; Levy, Quarterly Journal of Science, vol, xv. p. 286, 
Ijond. 1823 j and Mr. Brookes, Ibid. N. S. vol. vii. p. 20, 1824. 
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Crystals of siil])1iatc of potash an^ liard, inodorous, have a saline bitter taste, 
and an^ unchanged by ex])()siire to the air. When heated they dccre])itate. 
At OO^ E. they require sixteen times tlicir weiglit of water to dissolve them : 
they arc insoluble in alcohol. A solution of them is decomposed by tartaric 
acid, which forms crystals of bitartrate of potash. 

Characterisilcs , — ^'flie characteristics are those of a sulphate (see 
]). 355), and of a potash salt (see anle, p. 4G3). To these must be added 
the crystalline form and solubility of the stilt. 

CoMrosiTioN. — ^Tlie crystals contain no water of crystallization. They are 
thus composed : — 



Atoms. 

En. m. 

Eer Cent. 

Wnizef. 

Kimnvi . 

Siilplniric Acid 

1 ... 

... 40 .... 

.. 45077 ... 

... 45-25 .. 

.... 45 

rotash 

1 ... 

... 47 .... 

.. .54023 ... 

... 5475 .. 

.... 55 

Sulphate’. 

of Pol ash... 1 ... 

cc 

.. 100000 ... 

... 100-00 .. 

.... 100 


Physiological Efflcts. — Sulphate of ])otash, when given in moderate 
d().s(js, usually operates as a mild purgative, without occasionijig la^at, pain, or 
}uiy other symptoms of irrittition. In doses of from fifteen to thirty grains, 
I liavt? used it in hundreds of cases, in combination with a third j)art of 
j)()\vdcr(u! rhubarb, witliout having ever witnessed any injurious dlefds 
tiieretrom. 1 have also given it, but more rarely, in doses of a drachm, also 
coiribined with rhubarb, aiid without any ill consiKjiuaices. Many of the 
path'uts to whom 1 have administered it were labouring uiuhw mild diarrhma. 
In all cases if has a])])eared to me to act as a juild and .safe purgative; and 
this, until recently, has been the general juoperty ascribed to it by medical 
writ (‘is. 

In 1839, Wibmer^ stated that, in doses of from half a scruide to a drachm, 
it opimtes as a resolvent, and promotes secretion from tlie alimentary canal; 
in d()s{is of from two to six drachms, it acts as a ])urg‘.dive, and likewise as a 
iliuretic, ])romoting all the seendions and excridions, but havijig a less cooling 
and more of a stimulating operation than other neutral sidts. in larger 
dos(;s, he adds, it produces abdominal pain, violent diarrliiea, and even 
inilannnation of the stomach and bowels. 

Morii recently ^ attention has been drawn to its poisonous and, in several 
nistances, fatal etfects. Tn one case two ounces, in another about ten drachms 
in six doses, and in a third GOO grs. in three doses, are stated to have proved 
hdnl. J)(iatli is even said to have occurred after, though perhaj)s not. in cou- 
J^ecjueiice of, a dose of about thirty grams. Viohmt, but not fatal, etleets 
have also been observed in other cases. In all the three fatal ceases above 
lefta-red to, the patients were fcuuiles : in one the sidphate was given to 
produce abortion; in another, as a laxative after parturition; in the third, to 
st()p the secretion of milk. The symptoms resembled choh'ra : abdominal 
])ain, vomiting, jmrging, cramps of the extremities, and great exhausiton. 
In the wsecond case above referred to, death occurred two hours after taking 
die sixth dose. In one of the three fatal cases the stomach is said to have 
been highly inflamed, and blood eflused on the brain ; jn the second case the 
inucous membrane of the stomach and intestines was found pale, except the 

* Die Wirkuiiy der Ammm 'dloL mid G\ftt\ TIics llcft, MuSclicu, 183‘J. 

“ l*hannacai(liml Joaruat, vol. iii. p. 256, 1848. 
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valvulse conniventes, which were reddened ; in the third case some appearance 
of inflammation was observed in the stomach. 

Various causes have been assigned for these violent and fatal effects. Tlie 
presence of some deleicirious ingredient (as arsenic) in the sulphate of potash 
taken, and the mechanical irritation of the fine spicula of the powder, have 
been respectively stated as the cause of the death. But neither of these 
explanations {ire admissible. In two of the fatal cases the sulphate was 
carefully analysed, in one of them by Mr. Braude, in the other by M. 
Chevallier, but no metallic or other deleterious ingredient was detected. 
The quality of the effects (different from those produced by the ingestion of 
pounded glass) ; the rapidity with which death has occurred after its use ; the 
paleness, in one instance, of the alimentary mucous membrane; and the fact 
that in the case of some other alkaline salts death has equally resulted when 
these agents were taken in tlie form of solution, — arc reasons for rejecting tlie 
hy|)othesis of mechanical action as the cause of the fatal eflects produced by 
sulphate of potash. 

Although in two of the fatal cases inflammation is mentioned as having 
been observed in the alimentary canal, yet I cannot admit that tliis was the 
cause of death. The symptoms produced were rather those of cholera than of 
inflammation : the death in one case was too ra])id to have been the eflect of 
gastro-intestinal inflammation ; the mucous membrane is described in one 
instance as having been ])alc; and in none of the cases W(;re the inflammatory 
appearances such as would, in my opinion, accomit for the symptoms jind death. 

On the whole, then, I am disposed to believe that the poisonous effects 
have resulted from the absorption of the salt. 

David,^ Ddeuryc,2 and Levret,^ have ascribed to sulphate of potash iho 
power of repressing the secretion of milk ; and tlieir observations have becui 
more recently confirmed by Martin^ (sec p. 4()5). 

Uses. — Sulphate of potash has b(‘en found serviceable as a mild laxative in 
disordered conditions of the alimenhiry cjinal, as at the commencement of mild 
diarrhma, in dyspepsia, hepatic disorders, and liemonhoidal atlcctions. It is 
best given in thesis cases in cond)inatioii with rhubarb. Thus from five to 
ten grains of rhubarb with from fifteen grains to a drachm of this salt will be 
usu^ly found to act mildly and ellicicntly. 

As a lactifuge or represser of the milk, it has been much used by some of 
the Erench accouclu'urs of the last century, as I have already mentioned. 
Levret also considered it a valuable purgative in the disorders of childbed, 
especially puerperal fever. 

It has been esteemed an excellent aperient for children. The objections to 
its employment are its slight solubility, and that when given in large doses 
to cliildren it is apt to produce vomiting. 

It is useful, on account of its hardness and dryness, for triturating and 
dividing powders, {is in the pulvu Ipccacuanhce co?nj)ositus, in which it 
serves to divide the opium. Its powder, on acjcxmnt of its hardness and 
solubility, is an excellent dentifrice : the only objection to its use is its taste. 


^ Dissertation sur ce qu^ifeonvienifaire pour diminuer on supprimer le Lait des FernmeSi 12mo. 
Paris, 1763. 

2 Traite des Jccouchemens^ Piiris, 1770. i- 
5 ]J Art des AccouchemAtSt 3ine ed. Paris, 1766. 

^ Annalenf. d. gesammte HeUk, in Baden. 3 Jahrg. H. 2, S. 149, 
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Dose. — It is given in doses of from fifteen grains to one or two drachms. 
It is a constituent of the imlvis salinus compositus, B. 

POTASSiE SULPHAS CUM SULPHURE, E. ; Sal Polychrestum Glaseri; 
Glasef^s Sal Poh/chrest, (Nitrate of Potasli and Sulphur, equal parts ; 
mix them thoroughly ; throw the mixture, in small successive portions, into a 
red-hot crucible ; and when tlic deflagration is over, and the salt has cooled, 
reduce it to powder, and jirescrve it in well-closed bottles). — The sulphur is 
oxidized at the expense of the oxygen of the nitric acid, and the resulting 
greyish-white compound consists principally of sulphate of potash, mixed 
probably with some sulphite ; but the precise nature of the compound has not 
been carefully determined. Dr. Christison states that it "is much more 
soluble than sulphate of potash, and it crystallizes from a state of solution in 
rhombic prisms — the primitive fonn of that salt. Both the substance itself 
and its solution have a sulphureous odour, but sulphuretted hydrogen is not 
disengaged on a strong acid being added, nor is sulphurct of lead thrown 
down by the salts of that metal. The salts of baryta cause a white precipitate 
insoluble in nitric acid, so that sulphate of potash is present.^^^ Dr. Dun can ^ 
says " that in its medical eflccts and (exhibition it agrees with the sulphureous 
miiu'ral winters, which contain a portion of neutral salt.^^ It is used as a 
purgative in dyspepsia and chronic skin diseases. — ^Dose, 5ss. to 5j. 


2. Potassse Sesquisulphas*— Sesqvisulpliate of Potash. 

Formula 2KO, 380^110. Equimlent Weight 223. 

This salt is probably a compomid of sul])liate of potasli (KO,SO'^) and the hydrated 
bisiilpliaic (K0,280^ll()) ; or of two e(piivalcTiis of sulphate of potash 2(KC),S0^) and 
one equivalent of sulphate of water (I1(),S0-*). The latter viinv is that of Professor 
Graham. This salt is a freqmmt constituent of the salt rcmaiiiing after tlic distillation of 
the iiitaic acid, and wliich was formerly called sal enixuni Faracelsi. It crystallizes in 
tine, slender, prismatic needles. 


3« Potassae Bisulphas.—Bisulphate of Potash. 

Formula KO,2SOt Equivalent Weight 127. 

, Histoey. — ^The mode of preparing tliis salt was taught by Lowitz and 
Link at the latter end of the last century. The salt has had various names ; 
such as siq)er sulphate of potash ^ sal enixum^ acid vitriolated tartar, and 
sal auri philosophicum, 

Beepaeation, — All the British Colleges give formulae for the preparation 
of it. 

The London and Edinburgh Colleges direct it to be prepared by adding suljihuric acid 
to a solution of the salt which remains after the distillation of [pure, E,^\ nitric acid, boiling 
down and setting aside the solution that crystals may be forr^cd. The London College 
uses Ibij. of the salt, Ibj. of sulphuiic acid, and Oyj. of boiling water. The Edinburgh 


^ Dr. Christisoirs JJispensaiorg, 2d edit. .1^4^. 
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College employs the same quantity of the salt and water, but only fSvij. and of 
commercial acid. 

The Dublin College prepares it from Sulphuric Acid of commerce, two parts ; Carbonate 
of Potash, from Potashes, as much as may be sufficient ; Water, six parts. Let one por- 
tion of the sulphuric acid, mixed with the water, be saturated by the carbonate of potash ; 
then let another portion of the acid be added to the mixtiire. Let the liquor cva}X)ratc 
until, on cooling, crystals are formed. 

The salt which remains in the retort after the distillation of nitric acid of 
the London and Edinburgh Pharmacopoeias is a bisulphate of potash. If it 
be dissolved in water, and the solution allowed to crystallize, neutral sulphate 
is first deposited ; and, by further evaporation, some anhydrous bisulphate is 
obtained. But, by employing a considerable excess of sulphuric acid, the 
formation of the neutral sulphate is prevented, and bisulphate only is procured. 
The crystals which first form arc aciculai* and anhydrous ; but this anhydrous 
salt subsequently liquefies, and fonns rhomboidal crystals of the hydrous 
bisulphate. This change occurs the more quickly as the excess of acid is 
greater. 

The process of the Dublin Pharmacopoeia yields the neutral sulphate 
chiefly. 

Propeuties. — ^T here are two bisulphatcs of potash— the anhydrous and 
the hydrous. 

a. Anhyd/rous hisulphate of poiash . — Tliis appears in acute prisms or 
acicular crystals, whose sp. gr. is 2‘277, and which fuse at 410® P. It may 
be dissolved and crystallized again from a quantity of hot water not more than 
sufficient to dissolve it : a larger quantity of water decomposes it. Left in 
their mother liquor, the crystals disappear, and crystals of the hydrated 
bisulphate are formed. The anhydrous bisulphate is thus composed : — 

jltonis. Eq. Wl. Per Cent. Jacqnelain. 

1 47 37 37-05 

2 80 63 62-95 

Anhydrous bisulphatc of potash ... 1 127 100 lOO'OO 

/ii. Hydrous hisulphate of potash , — There are probably two hydrous 
bisulphates— one with a single equivalent of water, and another with two 
equivalents. 

Jacquelain^ states that the hydrous bisulphate crystallizes partly in rhom- 
bohedral prisms, whose sp. gr. is 2*163, and which fuse at 386®-6 Pahr. ; 
and partly in silky filaments formed by the union of the rhombohedral crystals. 

According to Mitscherlich,^ the large crystals obtained 
Pig. 82. out of the watery solution are isoinorphous with those 

of sulphur obtained by slow cooling (see fig. 56, p. 341) ; 
wliile those procured by fusion agree with the crystals 
of feldspar. Mr. R. Phillips^ describes the primary 
form of the crystal of the hydrous hisulphate as a right 
rhombic prism, having but one cleavage, — namely, 
Prism of Ugdrous Bisul- parallel to plane a, — and being often much flatter 

phak of Potash. ^than the sketch (fig. 82). 



Potash 

Sulphuric acid 


J Ann. de Chim. et de Phys. t. t’x. p, 311, 1839. 

^ Quoted ^y L. Guicliu, iiauh. d. Chemiet t. ii. p. 40, 4tc Aufl. 
^ Translation of the Phurmacojsjiiia. 
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Hydrous bisulphatc of potash has a very acid taste, reacts strongly as an 
acid on vegetable colours, and decomposes the carbonates with eflervescence. 
Below 380°*6 E. it is a white crystalline mass. It is very soluble in water, 
bat is partially decomposed by that liquid, and the solution deposits neutral 
sulphate of potash. By a red heat it is decomposed, and evolves water and 
sulphuric acid, and is converted into the neutral sulphate. 

Characteristics . — The presence of sulphuric acid may be recognised by 
tlie chloride of barium (see ante, p. 855). When subjected to a red heat, 
bisulphate of potash loses its water and half of its acid. The residue is the 
neutral sulphate, the potash of wliich may be detected by the characters 
already mentioned for this substance (see ante, p. 468), 

The bisulphate is distinguished from the neutral sulphate by the difference 
of crystalline form, by its greater fusibility, greater solubility, its acid taste, 
and its action on litmus and the alkaline carbonates. The following, according 
to Jacquelain, are the difiercnces between the sulphates of potash : — 

Names, Formula:. Crystalline shape. Sp. gr. Fusibility. 

I. Neutral sulphate of pot - 1 If / Six-sided \ / Cherry-red 

ash ^ prisms | 2 4 .. 

ITisms . . 2-277 . . 410o-6 F . } “5^7; 

3. Hydrous bisulphate of\ . cm . cm / Rho»«^>ohedral \ „.,ro ooro w C water ami 

lK)lash ) ^ 2 163.. 386 F. 3 alcohol. 

Composition. — According to Jacquelain, Graham, and Mitschcrlich, the 
composition of hydrous bisulphate of potash is as follows : — 

Jacquki.ain. 

^ A ^ 

Moms. Eq. Wt. Per C(mt. lihomh. Prisms. Silh/ Filameuls. 


Potash 

1 

.... 47 .. 

.... 34-559 .. 

.... 34-55 

34-50 

Sulphuric acid 

2 

.... 80 ... 

.... 58-823 

.... 58-48 

58-09 

Water 

1 .. 

.... 9 ., 

.... 0-018 .. 

.... 6-97 

6-75 

Hydrous bisulphatc of potash 

1 ... 

...136 ... 

,...100000 

,...100-00 

100-00 


But Gidger, E. Phillips, and Dr. T. Thomson, state that it contains two 
atoms of water ; 

Gkiger. 



Atoms. Eq. Wt. 

r~ . “ 

Per Cent. Uhomb. Prism.. 

'' 

4nj''^-sided Needles. 

Potash 

.. 1 ... 

... 47 ... 

... 32-414 ... 

.... 32-53 ... 

33*83 

Sulphuric acid 

2 ... 

... 80 ... 

... 55-172 ... 

.... 54-77 ... 

55-43 

Water 

.. 2 ... 

... 18 ... 

... 12-414 ... 

... 12-70 ... 

10-74 

Hydrous hisulphate potash. 

.. 1 ... 

...145 ... 

...100-000 .. 

....100-00 ... 

100-00 


It is probable, therefore, that there are two hydrous bisulphates. 
Physiological Effects and Uses. — It is rarely used as a medicine. It 
possesses the combined properties of sulphuric acid and suljdiate of jiotash. 
The excess of acid renders its local operation that of an astringent. When 
swallowed it operates as a mild purgative, and may be employed in the same 
cases as the sulphate, over which it has the advantage of greater solubility. 
Conjoined with rhubarb it covers the bitter taste of the latter without injuring 
its medicinal properties. Dr. Barkef^ says it may bemused to form a cheap 

^ Ohservalmu on the Bablin P/uirtnacopma, p. 138, Dublin, 1830. 
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effervescing purgative salt as follows : — 7S grains of bisulphate of potash and 
7 % grains of crystallized carbonate of soda, to be separately dissolved in two 
ounces of water, and taken in a state of effervescence. In the arts it is used as a 
substitute for dilute sulphuric acid for cleansing iron and other metallic works. 

Administration. — The dose of it is from gr. x. to 5ij« properly diluted. 


A-b* Potassii Chloridum.'— Chloride of Potassium* 

Formula KCl. Fquivalent Weight 74*‘5. 

Muriate of pota^^h ; Febrifuge or digedhe salt of Sglvius (sal digestimm sen fehrifugum 
Sylvii) ; Regenerated sea salt; Diuretic sal anmoniac (sal mimoniamm diuretiewm) ; 

Employed as a mciciuc by Sylvius de la Jloe in the 17 th century. Minute 
cubical crystals of it have been found in the lava of Vesuvius. It exists, thougli in iniuutc 
quantities, in sea water (see ante, p. 29H), in several niinoral waters, in rock salt, and in 
vegetable and aninial fluids {e. g. in the juice of llcsli and in animal milk). It is obtmiuul 
as a secondary product in various chemical processes ; as in the preparation of spiritus am- 
moniffi, L. IX (see aMe, p. 435), in the manufacture of tartaric acid, iodine (see ante, p. 385), 
chlorate of potash (see j). 491), soap, ghvss, &c., and in the refining of salt j)etre. It occurs in 
prismatic, cubical, or octohedral crystals (sec ante, p. 138). In taste it re^semblcs common 
salt. Wliile dissolving in water, it produces a much greater degree of cold than chloride 
of sodium. In its mcaiciual properties it resembles common salt. It was formerly used 
in medicine as a diaphoretic, resolvent, and febrifuge ; but, of late years, it has almost 
entirely fallen into disuse. If, however. Dr. Garrod's liypothesis (see ante, p. 404) of the 
cause of scurvy be correct, it might be advantageously mixed with common salt, and used 
at table as an antiscorbutic. The dose of it is lOj. to ^^s. or more. Its principal con- 
sumption, at the present time, is in the manufacturer oi alum. It is also occasionally 
employed as a test for tartaric acid. 


4>6* Potassse Hypochloris*— Hypochlorite of Potash. 

Formula K0,C10. Equivalent Weight 90-5. 

A watery solution of hypochlorite of potash and of chloride of pot-assium constitutes the 
Eau de Javelle, or the solution of chloride of potash (liquor pota^ssce chloridi), or chlorimted 
potash water (aqua potassoi chlorinatre). It is prepared either by passing chlorine gas 
into carbonate of potash, so as not quite to saturate the alkali (see p. 491) ; or by dccom- 

S §ij. of chloride of lime contained in Oiss. of water, by 3 iv. of carbonate of potash 
^ed in Oss. of water, and filtering the mixture. The liquid owes its bleaching and 
disinfecting properties to the hypochlorite of ])otash. Its medicmal properties and uses 
are similar to those of chloride of soda (sec Soda; Ilgpochloris). It is eliminated by the 
kidneys (sec ante, jj* 102). Some cases of poisoning with it have occurred.* It appeared 
to act as a chemiem irritant. Albuminous liquids (white of egg and water, milk, flour 
and water) arc the best antidotes. 


47. POTASSiE CHLORAS.-CHLORATE OF POTASH. 

Formula K0,ClO\ Equivalent Weight 122*5. 

History. — Chlorate of potash, formerly called oxymuriaie or hypei'- 
oxymuriate of potasft^ was first obtained, in 1786, by Mr. Higgins,^ who 
mistook it for nitrate of potash. In 17^86 it was distinguished by BerthoUet. 

^ 

* a. S. Taylor, On Poisons, p. 284. 

- Experiments and Obsermtmis relative to Acetous Acid, Loud. 1786. 
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Pbepaeation. — ^Tliere are several methods of procuring it: 

1. By the old method it is prepared by passing chlorine gas slowly through 
a cold solution of carbonate of potash plac(3d in a WoiiUVs bottle. The 
liquid is allowed to stand for twenty-four hours in a cool place^ and is then 
found to have deposited crystals of chlorate of potash. These are to be drained, 
washed witli cold water, dissolved in hot water, and re-crystallized. 

When chlorine gas comes in contact with a solution of carbonate of potash, 
three salts are formed : — chloride of potassium, hypochlorite of potash, and 
bicarbonate of potash. 4(K0,C02) + 2C1=2(K0,2C02)+K0,C10 + KC1. 


Materials. 


Products. 


2 eq. Carbonate Potash 138. 
2 eq. Carbonate Potash 138 


2cq.Clilorine 71 { 


2 eq. CarbonicAcid 44 

1 eq. Potash 47 ■ 

1 eq. Oxygen 8 

1 eq. Potassium . . 39 

1 eq. Chlorine 35-5 

1 eq. Chlorine .... 35*5 



1 eq. Hypochb A*^ 43*5 


} 


2eq. Bicarb. Potash 182 
leq. Hypochl.Potash 90*5 


' - -- 1 eq. Chlor. Potassium 74*5 


347 347 

In proportion as the quantity of chlorine increases, the bicarbonate becomes 
decomposed ; carbonic acid is evolved, and a further quantity of hypochlorite 
of potash and chloride of potassium is produced. By tlui reaction of the 
carbonic acid on some hypochlorite of potash, a portion of hypoclilorous acid 
is set free, which gives the liquor a yellow tinge.^ 

When the solution is strongly charged with hypochlorite, the action of the 
chlorine on the potash is somewhat changed : it abstracts the potassium from 
the potash, and thereby forms chloride of potassium ; while the oxygen thus 
set free combines with some hyjiochlorite of potjish, and thereby converts it 
into the chlorate, the greater part of which crystallizes. 4C1 + 4dCO + KOCIO = 
4(KC1) +K0,a05. 


Materials. Products, 

4 eq. Chlorine 142 ^ eq. Chloride Potassium 298 

X on Pnf n«i. 1 «« Potassium 1 56 

4eq.lotasli 188 \^eq. Oxygen... 

1 eq. Hypochlorite Potash 90*5 eq. Chlorate Potash . . . 122-5 

420*5 420 5 

The residual liquor contains a little clilorate, some free hypoclilorous acid, 
and a considerable quantity of hypochlorite of potash and chloride of potassium. 

2. The preceding process is attended with some practical difliculties, to 
obviate which Professor Graham ^ recommends that carbonate of potash be 
mixed intimately with an equivalent quantity of dry hydrate of lime, and the 
mixture exposed to chlorine gas : the products are carbonatli of lime, chlorate 
of potash, and chloride of potassium. 6(K0,C02)-i-6(Ca0,II0)-f 601= 
b(CaO,C02) + 5(KC1) + KO,C10®. By the action of water, the chlorate of 
potash and chloride of potassium are separated from the carbonate of Kme, 
and the clilorate of potash may be crystallized in the usual way. 

3. According to Liebig, chlorate of potash is best obtained by dissolving 
chloride of lime in water, adding to the solution chloride of potassium, and . 
boiling to dryness. The mass is then dissolved in hot water and the solution 
filtered, if necessary : on cooling, a large quantity of clilorate of potash is 
deposited. 3(CaO,C10 + CaCl) +KCl=KO,C105 + ^CaGl. As the chloride 

^ Delmar, in Lond. Edinb. and Dubl. PUL Mag. for Juifc 1841, p. 422. 

^ Proceedings of the Cltemical Soeieigt No. 1. 
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of lime of commerce contains a variabl('. proportion of lime, it is better to 
dissolve a known weight of slaked lime in water by passing cldorine througli 
it, by which means the lime is entirely converted into chloride or bleaching 
compound. 

Propehties. — C hlorate of potash crystallizes in nearly rhomboidal plates 
belonging to the oblique prismatic system. Its taste is cool, and somewhat 
similar to nitre. When rubbed in the dark, it becomes luminous. 100 
parts of water at 32° I\ dissolve 3*5 ])arts of clilorate; at 59° P. 6 parts ; at 
120° F. 19 parts. 

Characteristics. — This salt is known to be a chlorate by the following 
characters : — When heated, it fuses, gives out oxygen, and is converted into 
chloride of ])otassiuTn (see a ate, p. 2t)()) ; when thrown on a red-hot coal, it 
deflagrates — a property, liowevcr, common to several other salts. Sulphuri(^ 
acid gives it an orange-red colour, evolves chlorous acid (peroxide of chlorine), 
known by its yellow colour and great explosive power when heated. Rubbed 
with sulphur or phosphorus, it explodes violently. Mixed with hydrochloric 
acid, and then with water, it forms a bleaching liquid. The base of the salt 
is known to be potash by the tests for this substance already mentioned (see 
ante, p. 463). 

Composition. — It is an anhydrous salt. 

Atoms . E ( j . Wt , Fer Cent , BarzeVms . 

Potash I 47 3S-37 3S-4917 

Chloric Acid 1 75*5 01 *03 

Chlorate of Potash... 1 122*5 lOO OO l()()*0()0l) 

Impurity. — Chloride of potassium is the usual impurity. This may be 
detected by a solution of nitrate of silver produtdng a white precipitate 
{chloride of silver), insoluble in nitric acid, but soluble in ammonia. Fure 
chlorate of potash undergoes no obvious change on the addition of nitrate of 
silver to its solution. 

Physiological Effects, a. On Animals fjenerally. — In one series of 
experiuKuits, Dr. O^Shaughnessy ^ injected from 10 to 60 grains of clilorate of 
potash, dissolved in three ounces of tepid water, into the cervical vein of a 
dog : no ill effect was observed •; the pulse rose in fulness and frecjucncy, the 
urine was found in a short time to contain traces of the salt, and the blood of 
the tracheal veins had a fine scarlet colour. In another series of experiments 
the animal was stiijicfied eitlier by hydrocyanic acid or hydrosul|)]uiric acid 
gas : the brachial vein was opened, and a few drops of excessively dark blood 
could with difficulty be procured. Half a drachm of the clilorate dissolved 
in water of the temperature of the blood was injected slowly into the jugular 
vein : the pulsation of the heart almost immediately began to return, and in 
the course of eiglit minutes scarlet blood issued from the divided brachial 
veins. In twenty minutes the animal was nearly recovered, and passed urine 
copiously, wliich was found to contain the chlorate. 

0. Ort Man. — The action of this salt on man requires further investigation. 
It becomes absorbed inl^i the blood (see ante, p. 101) and is eliminated by 
the kidneys (see ante, p. 101). It appears to act as a refrigerant and diunjtic, 


^ Lancet for 1831-2, vol. i. p. 30y. 
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like nitrate of potash. By some writers it is denominated resolvent and anti- 
phlogistic. Wohler and Stchberger recognised it in the urine of patients to 
whom it had been exhibited ; so that it does not appear to undergo any 
chemical change in its passage through the system. This fact is fatal to the 
hypothesis of the chemico-physiologists, who fancied that it gave oxygen to 
tlie system, and was, therefore, well adapted for patients affected with scorbutic 
conditions, w^hich were supposed to depend on a deficiency of this principle. 
Excessive doses of the chlorate, like those of the nitrate, would probably 
produce an affection of the nervous system ; but I am not acquainted with 
any satisfactory case in proof. Duchateau^ says that 18 grains tiiken at thrice 
caused convulsions and delirium ; but the observation is probably erroneous, 
for others have not cx})erienced tliese effects from much larger doses. Dr. 
Stevens 2 says chlorate of potash gives a beautiful arterial colour to the venous 
blood, and reddens the gums mucli faster than mercury. 

Uses. — Chlorate of potash was originally employed as a medicine for 
su})})lying oxygen to the system, where a (leficiency of that principle was 
siip])os(xl to exist. With that view it was successfully administered by 
Dr. Garnett'^ in a case of chronic scorbutus. Dr. Eorriar also tried it in 
scMirvy with success.^ It w^as subsequently applied i]i the venereal disease 
and hvi;r complaints as a substitute for mercurials, whose beneficial effects 
w(ire thought to de])end on the oxygen which they communicated to the 
system.*^ It has also been tried in cases of general debility, on account of its 
su])poscd tonic effects, but failed in the hands of Dr. Eerriiir.^ hi a case of 
di'opsy under tlic cai’c of the latter gentleman, it operated successfully as a 
diuretic. More recently, it has been used by Dr. Stevens ^ and others as a 
remedy for fever, cholera, and other malignant diseases, which, he supposes, 
depend on a deficiency of saline matters in the blood ; but, as it is usually 
employed in conjunction with common salt and carbonate of soda (see rwte, 
p. I81 ), it is imj)ossiblc to determine what share the chlorate had in producing 
the bmieficial effects said to have been obtained by what is called the saline 
treatment of these diseases. Kohler® tried it in j)hthisis, without experiencing 
benefit from it. 

It aj)j)cars, then, that most of the uses of this salt have been founded on 
certain views of chemied pathology, some of wdiich are now considered un- 
tenable. It is very desirable, therefore, that some person, unbiassed by 
theoretical opinions, would carefully investigate its effects and uses, which I 
am inclined to think have been much overrated. In a therapeutical point of 
view it may be regarded as analogous to nitrate of potash; though by some 
it is considered to hold an intermediate position betw ecu nitre and sal ammoniac?. 

It is sometimes employed in scarlatina and cyna-nche maligna. Ercqucntly 
it is administered in conjunction wdth hydiochloric acid as a source of chlorine 
(see Mistura et Gargarisma Chloriniiy p. 373). 

^ Herat and Dn Lens, Mat. Med. 

“ On the Bloody p. 165, 

^ Dimean’s Amah of Mediciney 1797. 

^ Med, Hist, and licjtect. vol. iii. p. 250. 

^ See the Reports of Mr. Cruikshank and Dr. Witlinann, in JDr. Kollo’s Cases of IHabrtes 
Meilitasy 2d edit. pp. 504 and 5C3 ; also Dr. Chisholm’s JiCtter, in the same work, Brejace^ p. x. 

® Op. cit. 

^ Op, S7ipra cit. p. 296. 

** La7icet for 1836-7, voL i. p. 33 
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Cotton wool impregnated with a concentrated solution has been employed 
as a moxa. • 

Administeation. — The usual dose of it is from ten or fifteen grains to 
lialf a drachm. Dr. Wittman, in one case, gave 160 grains daily, with a 
little hydrochloric acid immediately after it, to decompose it. The effects 
were hot skin ; headache ; quick, full, and hard pulse ; white tongue ; and 
augmentation of urine. 


48. POTASSII IODIDUM.-10DIDE OF POTASSIUM. 

Formula KI. Equivalent Weight 165. 

Histoey. — This salt, called also ioduret of potanninWy and more commonly 
hydriodate of potanh {potdssie hydriodas), was first employed in medicine 
by Dr. Coindet. 

Natural History. — Iodine and potassium are contained in sea-water as 
well as in sea- weeds, but it is probable that the iodine is in combination with 
sodium or magnesimn. 

Preparation. — All the British Colleges give directions for the preparation 
of this salt. 

The Ijondon College orders of Iodine, Jvj. ; Carbonate of Potash, 5 iv. ; Iron Pilings, Jij. ; 
Distilled Water, Ovj. Mix the Iodine with four jdiits of the Water, and add the Iron, 
stirring them frequently with a spatula for half an hour. Apply a gentle heat, and, when 
a greenish colour appears, add four ounces of carbonate of potash, first dissolved in two 
pints of water, and strain. Wash the residue with two pints of boiling distilled water, 
and again strain. Let the mixed liquor be evaporated, that crystals may be formed. 

The Edinburgh College employs of Iodine (di*y), Jv. ; line Iron-Wire, shj. : Water, Oiv. ; 
Carbonate of R)tash (^y), 5ij. and 5vj. 

The process is much the same as that of the London College, except that the solution 
of the iodide of potassium is to be concentrated “till a dry salt be obtmncd, which is to be 
purified from a little red oxide of iron and other impurities, by dissolving it in less than 
its own weight of boiling water, or, still better, by boiling it in twice its weight of rectified 
spirit, filtering the solution, and setting it aside to crystallize. More crystals will be 
obtained by concentrating and cooling tiic residual liquor.” 

The following is the theory of the above processes : — An ecjuivalent of 
iodine combines with an equivalent of iron, I + Pe=FeI. The resulting 
iodide of iron is decomposed by an equivalent of carbonate of potash, by which 
one equivalent of iodide of potassium and one of carbonate of iron are obtained. 
Pel + K0,C02= KI + re0,C02. 


Materials. Composition. Products. 



Prepared by this process,^ iodide of potassium is apt to be contaminated with 
carbonate of potash, and it is difficult to get rid of all traces of iron. 


^ Messrs. Smith propose ^.o use, in the above process, pure carbonate of potash prepared by 
heating to redness crystallized bicarbonate of potash; and in order to obtain the iodide of potassium 
free from colour, they fuse it in an iron pot (FJmmiaceutical Journaly vol. iii. pp. 14 and 80). 
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The process of the Buhlm College is as follows : — Take of Iodine, one part ; Snlphnret 
of Iron, reduced to coarse powcler, five parts; Sulphuric Acid, seven parts; Distilled 
Water, forty-eight ; Water of Carbonate of Potash, a sufficient quantity ; Hectificd 
Spirit, six parts. Mix the iodine, by trituration, with sixteen parts of the water, and put 
the mixture into a glass vessel. Pour the acid, previously diluted with thirty-two parts 
of water, upon the sulphuret in a matrass, and from a tube, adapted to the neck of the 
mairass, and reaching to the bottom of the vessel containing the iodine and water, let the 
gas pass through the mixture until the iodine disappears. Having filtered the liquor, 
evaporate it without delay, by a sujHirior heat, to one-eighth part, and then filter it again. 
Then add gradually as mucli water of carbonate of potash as will be sufficient to saturate 
the acid, which is Jenown by the cessation of the effervescence. Then expose the mixture 
to heat until the residual salt is dry and of a white colour ; on this pour the spirit, and 
dissolve it witli heat. Lastly, evaporate to dryness the liquor poured off from the residual 
salt, and preserve the residuum in a well-stoppered vessel. 

By tlie mutual action of sulphuret of iron, water, and sulphuric acid, we 
obtain, in this process, sulphuretted hydrogen and sul])hatc of iron (see 
p. 363). The sulplmretted hydrogen being conveyed into water with which 
iodine is mixed, a solution of hydriodic acid is obtained, and sulphur is de- 
posited. HS + I=HI+S. When the hydriodic acid and carbonate of 
potash are mixed, mutual reaction occurs, and the products are iodide of 
])otassium, water, and fi;ec carbonic acid. H1 + K0,C02=KI + H04-C0^. 

Anotlmr mode of preparing this salt was proposed by the late Dr. Turner. 
It consists in adding to a hot solution of caustic potash as much iodine as the 
hquid wdll dissolve, by which means a reddish-brown fluid is obtained. Then 
[)ass hydrosulphuric acid through the liquid until it becomes colourless. Apply 
a gentle heat, to expel any excess of the acid ; filter, to get rid of the free sulphur, 
and exactly neutralize the free acid present, with potash ; then crystallize. 

When the potash comes in contact with iodine, two salts are formed — iodide 
of potassium and iodate of potash. 61 -f 6KO = 5KI -f KO,IO^. The iodate 
is decomposed by the hydrosulphuric acid, the hydrogen of which forms water, 
by (jombining with the oxygen of the iodate ; sulplmr is precipitated, and 
iodide of potassium remains in solution. KO,IO^ + 6HS = KI -f 6HO + 6S. 

Instead of decomposing, by sulphuretted hydrogen, the mixture of iodate 
of potash and iodide of potassium, it may be subjected to a red heat in a 
crucible of platinum or iron. The iodate gives out six ecjuivalents of oxygen, 
and is converted into iodide of potassium. K0,105=KI + 60. A little 
iodate is, however, apt to escape decomposition. 

Mr. Scanlan informs me, that if powdered charcoal be intermixed with the two salts 
before they are subjected to heat, the deoxidation of the iodate is easily efiected by the 
carbon. 

Iodide of potassium may be obtained by various other processes. Mohr^ 
prepares it by converting sulphuret of barium, by means of iodine, into iodide 
of barium, and decomposing this by sulphate of potash. Another method is to 
boil lime with iodine, by which iodide of calcium and iodate of lime are formed, 
and to precipitate the hme by carbonate of potash. The iodate of potash, 
mixed with the iodide, may be decomposed by heat, or by protoxide of iron.^ 

Properties. — This salt occurs in white, somewhat shining, transparent, or 
semi-opaque cubes, or octohedrons, belonging to the regular system. Its taste 
is acrid saline, somewhat similar to common salt. It ^scs at a red heat, and 


^ Pharmaceutical Journal, wcH, v. p. 188. 

* Mr, 11, Phillips, Jun. Pharmaceutical Journal, vol? iv. p. 59. 
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at a high temperature volatilizes unchanged. It decrepitates when heated. 
Both water and alcohol readily dissolve it : it requires only two-thirds of its 
weight of water to dissolve it at 60° F. Its aqueous solution dissolves iodine, 
forming a liquid called iaduretted iodide of 2>otassiu7n (hmiodide of potas-- 
sium). 

Characteristics, — A solution of this salt is known to contain an iodide 
(see ante, p. 686) by the following tests : — 

a. A solution of bicliloridc of mercury occasions a vcmiilion-rcd precipitate {hiniodide 
of mercury)^ soluble in excess of iodide of potassium. 

A solution of acetate of lead produces a ycUow precipitate {iodide of lead), 
y. A solution of nitrate of silver causes a pale yellow precipitate (iodide of siloer). 
h. Protonitrate of mercury or calomel occasions a greyish or a greenish ycUow precipi- 
tate (protiodide of mercury). 

€. On the addition of a cold solution of starch and a few drops of nitric acid (or solution 
of clilorinc, or, still better, according to Dcvergic, a mixture of chlorine and nitric acid), 
a blue compound (iodide of starch) is formed, wliieli is decolorized at a boiling temperature, 
or by caustic alkali. 

Bichloride of platinum renders the solution brownish red (hiniodide of plaimum). 

B. When oil of vitriol and heat are apjiHcd to iodide of potassium a violet-coloured vapour 
is evolved. 


That the base of the salt is potassium (see the tests for potash, p. 463) is 
proved by the following characters : — 

o. Percldoric acid occasions a white precipitate (perchlorate of potash), while the super- 
natant liquor becomes yellowish brown, from a little free iodine. 

p. . Excess of a strong solution of tartaric acid produces a wliitc crystalline precipitate 
(bitartrate of potash). 

y. Oarbazotic acid forms yellow ncedle-likc crystjds (carbazotate of potash). 

o. If a clean pack-thread be soaked in a solution of the iodidcj, ancl the wetted end be 
immersed in melted tallow, and applied to the exterior or blue cone of the flame of a 
candle, this cone assumes a pale or wliitish violet tint. 



The crystals contain no water of crystallization. 

Aditlteuation.^ — Iodide of potassium is often largely adulterated with 
ca7'honate of potash. In 1829 I analyzed a sample which contained 77 per 
cent, of the latter salt.^ In one specimen Dr. Christison procured 74‘5 per 
cent, of carbonate of potash, 16 of water, and only 9*5 of iodide of potassium.^ 
The impure salt may be distinguished by the absence of a regular crystalline 
form ; by adding a few particles of it to lime-water, a milky fluid (carbonate 
of lime) is obtained, whereas the liquid remains transparent if the iodide be 
pure ; by its destroying the colour of tincture of iodine, whereas the pure salt 
does not affect it^ and lastly, by alcohol, which dissolves iodide of potassium, 
but not carbonate of j)otasli. 

Traces of the chlorides and sulphates arc not infrequent in commercial 


* For some remarks on the method of detecting impurities iu iodide of Fotassium, see Pharma-, 
ceutical Journal, vol. ii. p. 533. 

2 Med. and Phys. Journ. Sept. 1829. 

^ Treatise on Poisons, 3d*edit. p. 182. 
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iodide of potassium. To detect the chlorides^ add nitrate of silver, which 
precipitates the carbonates, chlorides, and iodides, and digest the precipitate 
in ammonia, which redissolves the chloride, but not the iodide of silver. On 
the addition of the nitric acid to the ammoniacal solution, the chloride is 
thrown down, while the carbonate is converted into nitrate of silver. The 
sulphates may be detected by chloride of barium, which occasions a white 
precipitate {sulphate of baryta)^ insoluble in nitric acid. 

If iodide of potassium be contaminated with a bromide, the latter may be 
detected as follows : — Add to a solution of the suspected iodide a solution of 
one part of sulphate of copper and two and a quarter parts of protosulphate of 
iron : the whole of the iodine is thrown down in the form of protiodide of 
copper (Cu^I), but the bromine, as well as any chlorine which may be present, 
remains in solution. The bromine is then to be detected in the mixed liquid 
by fidding a solution of chlorine (or hydrochloric acid and chloride of lime) 
and then some sulphuric ether : the chlorine disengages the bromine, which 
dissolves in the ether, to which it communicates a hyacinth red colour (see 
atite, p. 403). 

In the first edition of this work, I mentioned that I had met with a variety 
of iodide of potassium, which, by keeping, underv^ent decomposition, evolved 
an odour of iodine, and became yellow. As it yielded me, on analysis, iodine 
and potash only, 1 was unable to account for the changes just referred to. 
Mr, Scanlan ^ has since explained them, and shown that this variety of iodide 
of potassium is contaminated with iodate of potash, the presence of which 
has been already accounted for (see ante, p. 495). It may be readily detected 
by adding to a solution of the suspected iodide a solution of tartaric acid. If 
the iodide be pure, the resulting bquor is at first colourless, but becomes 
quickly yellow by the action of atmospheric oxygen on the hydriodic acid 
which is thus generated. If, however, iodate of potash be also present, a 
quantity of free iodine is instantly developed. This arises from the mutual 
reaction of the disengaged hydriodic and iodic acids by which water and free 
iodine are generated. Whether iodate be present or absent, the addition of 
tartaric acid causes the precipitation of crystals of bitartratc of potash. 

Iodide of potassium readily becomes contaminated with metallic matter 
derived from the vessels in which it is crystallized. I have samples of it, in 
octohedral crystals, which contain traces of lead and tin, derived, I presume, 
from the metallic vessels in which the salt had been prepared. 

Iodide of potassium is sometimes contaminated with a sulphuretted organic 
matter (xanthate of potash ?) formed by the employment of spirit of wine 
and sulphuretted hydrogen, or a metallic sulphuret, in the preparation of tlio 
iodide. Iodide thus contaminated has an unpleasant, assafeetida-like odour : 
it evolves sulphurous acid and becomes greyish-brown when heated ; and the 
residue, treated with water, yields a solution which contains sulphate of potash, 
as well as iodide of potassium, while a sulphuretted coal remains behind (L. 
Gmelin). ^ f . 

The following are the characters of pure iodide of potassium according to 
the London College : — 

Totally soluble in water and in alcohol. It ahers the colon# of turmeric either not at 
all, or very slightly. It docs not alter the colour of litmus. Subjected to heat, it loses 

•-“'T * - 

* Lancet, Aug. 29, 1840, p. 816. 

% K 


VOL. I. 



498 


INOEGANIC BODIES. — Iodide oe Potassium. 


no weight. Si^htiric acid and starch added together, it becomes blue. Ten grams of 
this salt are su^ient to decompose 10-24 grains of nitrate of silver ; what is precipitated 
is partly issolved by nitric acid and partly altered in appearance, which is not the case 
when ammonia is a&d. 

The non-action on turmeric proves the absence of alkali (or its carbonate) 
and acid. If it decompose more than the above quantity of nitrate of silver, 
the presence of chloride of potassium may be suspected. 

The Edinburgh College gives the following characters of the pure iodide : — 

Its solution is not affected, or is merely rendped hazy, by solution of nitrate of baryta. 
A solution of five grains, in a fluidounci; of distilled water, precipitated by an excess of 
solution of nitrate of silver, and then agitated in a bottle with a little aqua ammonia, 
yields quickly, by subsidence, a clear supernatant liquor, which is not altered by an excess 
of nitric acid, or is rendered merely hazy. 

The nitrate of baryta forms a white precipitate with either an alkaliue 
carbonate or sulphate. The nitrate of silver is used to detoct any chloride. 

Physiological Effects, a. On Vegetables. — The effects of this salt on 
vegetables have not been ascertained. 

On Animals generally.— T \\q experiments of Devergie^ on dogs, as 
well as those of Dr. Cogswell^ on rabbits, have shown that, to these animals, 
iodide of potassium is a powerful poison. It operates as a local irritant, and 
thereby inflames the tissues with which it is ])laccd in contact. Pour grains 
injected into the jugular vein of a dog caused convulsions and death within a 
minute. Two drachms introduced into the stomach gave rise to vomiting 
and great depression ; the latter increased until death, which occurred on the 
third day : after death, ecchymosis, ulceration, and redness of the stomach, 
were observed.^ Dr. Cogswell injected three drachms of the iodide beneath 
the skin of the back of a dog : the animal died on the third day. On chemical 
examination, iodine was detected in the blood from the heart, in the brain and 
spinal cord, the liver, spleen, stomach, muscles, tongue, and the bones freed 
from their appendages ; likewise in the contents of the bladder.* ** 

y. On Man. — ^Both the physiological effects and therapeutical uses of 
iodide of potassium shew that its operation is analogous to that of iodine. 

The local action of iodide of potassium is that of an irritant. It no doubt 
reacts chemically, but the changes produced have not been investigated (see 
ante^ pp. 94, 178, and 182). When taken internally in large doses, it not 
unfrcquently occasions nausea, vomiting, pain and heat of stomach, and 
purging. Applied to the skin in the form of ointment, it sometimes produces 
slight redness. It is much loss energetic in its action than free iodine; and, 
therefore, may be given in larger doses, and continued for a longer period, 
without evincing the same tendency to produce disorder of the stomach and 
intestinal canal. LugoP found that baths at 100° P., containing three ounces 
of iodide of potassium, produced temporary itching only ; whereas baths at 
the same temperature, containing ten scruples of iodine, caused prickling, then 
itching, smarting, punctuated, separated, or confluent rubefaction (which was 


* Mededne Legale^ t. ii. p. 636. 

^ BxperimentcU Essay on ^)dmet Edinb. 1837. 

® Devergie, op. dt. p. 506. 

^ Cogswell, op. dt. p. 91. , 

* Essays on^the Effects (ff Iodine jn Scrofulous IHseaseSt translated by Dr. O^Sbaughnessy, p.<15. 
Loud. 1831. 
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not commensurate with the itching), and subsequently desquamation of the 
epidermis. The chemical action of iodide of potassium on the tissues is 
probably slight, as, indeed, might be expected, seeing that no obvious changes 
are produced when a solution of this salt is mixed with albumen, fibrin, or 
gelatine — the three most abundant organic constituents of the animal body. 

Iodide of potassium becomes absorbed and is carried out of the system by 
the different secretions, in which, as weU as in the blood, it may be easily 
detected^ (see aiHe, pp. 101 and 102). Moreover, it deserves especial notice 
that it has been found in the urine several days after it has been swallowed.^ 
To detect it in the urine, add first starch to the cold secretion, then a few 
drops of nitric acid (or solution of chlorine), and the blue iodide of starch 
will be formed if an iodide be present. 

Iodine has also been recognised in the liquor amnii of a female, during 
parturition, who for four months previously had taken the iodide.^ Landerer^ 
detected it in the testicle of a man to whom he had administered it. 

The remote or constitutional effects of iodide of potassium are very 
analogous to those of iodine. Diuresis is a common consequence of its use. 
Eelaxation of bowels is not infrequent. Occasionally ptyalism has been 
observed.® Dr. Wallace mentions that irritation of throat is produced by it. 
Atrophy of the mammae is a very rare effect of it, but a case is mentioned by 
Mr. Nesse Hill.® Wasting of tlie testicle, also, is said to have resulted from 
its use. 7 Headache, watchfulness, and other symptoms indicative of the 
action of tliis salt on the nervous system, have been noticed by Dr. Clendinning 
and Dr. Wallace. Increased secretion from, and ])ain of, the mucous mem- 
brane lining the nasal passages have been observed. I have repeatedly 
remarked, that the pocket-handkerchiefs used by patients wko are taking this 
salt acquire a distinct odour of iodine. 

Great discrepancy exists in the statements of autliors as to the effects of 
given doses of iodide of potassium. The average dose of this medicine,^^ 
says Dr. Williams,® is eiglit grains ; carried beyond that quantity it purges ; 
and even limited to that quantity, it requires some management to obviate 
nausea.” In two cases mentioned' by Dr. Wallace,^ a drachm of this salt 
taken in divided doses caused vomiting, colicky pains, slight diarrhoea., 
frequency of pulse, and exhaustion. Mr. Erichsen has reported a case of 
extreme irritation of the nasal, conjunctival, and bronchial mucous membrane 
produced by five grains of the iodide ; and Dr. Laurie has known seven and 
a half grains, given in three doses, cause serious symptoms ; and in two cases 
he thinks death was the consequence of small doses presented medicinfilly.^® 
These statements, then, show that this salt possesses very active properties, 

' Buchanan, Lond. Med^ Gaz. vol. xviii. p. 519; Wallace, Lancety for 1835»6, vol. ii. p. 6: the 
latter authority failed to detect it in the blood. 

J Chriatiaon, Treatise on FoisonSy 3d edit. p. 185. 

Comptes JRendzts, 1846, t. i. p. 878 (quoted by Mr. A. S, Taylor). 

* Heller’s Jrchw. 1847 (A. S. Taylor). 

® Pr. Clendinning, Land, Med, Gaz. vol. xv. p. 869 ; and Dr. Wallace, Lancet, for 1886-6, 
vol. ii. p. 8. 

® Fdinb. Med. and Surg, Journ. vol. xxv. 1826, p. 282. 

^ Lancet, Oct. 16, 1841. 

Lond. Med. Gaz. vol. xiv. p. 42. See tXw^Tjancet, Oct. 16, 1841. 

Lancet, for 1835-6, vol. ii. p. 9. 

, Lond, Med, Gaz. vol. xxvi. p. 588. 
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and coincide with the experience of many practitioners and with the results 
obtained from the experiments on animals. But we have, in opposition to 
the above, the evidence of Dr. EUiotson,' of Dr. Buchanan,2 and, more 
recently, Payen and Eicord. The first tells us that six drachms may be given 
daily (in doses of two drachms) for many weeks without inconvenience; and 
the second states half an ounce may be given at a dose without producing 
pain of the stomach or bowels, purging, or any hurtful effect. Purthennore, 
both physicians vouch for the purity of the salt employed. Payen gave sixty 
grains daily, and Eicord one hundred and thirty-five, without any serious 
effects.^ It is difficult to explain sucli discrepancies. But I cannot help 
thinking that peculiarities of constitution and morbid conditions of system 
(especif Jly affections of the stomach) arc principally concerned in modifying 
(either increasing or diminishing) the tolerance to this salt. I do not think 
that the different effects observed can be wholly ascribed to alterations in the 
quality or adulterations of the medicine employed, though I have published a 
case^ showing that the adulterated is much less active than the pure salt. 

May not, in some cases, the dilferent effects have depended on the degree 
of concentration of the solution of the salt ? Weak solutions would probably 
become absorbed; stronger ones fail to do so (see anie^ p. 9S). 

. Uses. — Having so fully detailed (see ante^ ]). 391 et .vcy.) the uses of 
lOdine, it is unnecessary to notice at any length those of iodide of potassium, 
since they are for the most part identical. Thus it has been employed in 
bronchocele, scrofula, in chronic diseases accomi)anied with induration and 
enlargement of various organs, in leucorrhcea, secondary sy])hilis, ])eriostitis, 
articular rheumatism, dropsies, &c. As a remedy for the liard periosteal node 
brought on by syphilis, it was first employed by Dr. Williams,^ who obtained 
with it uniform success. At the end of from five to ten days its mitigating 
effects are felt ; the pains are relieved, the node begins to subside, and in the 
majority of cases disappears altogether. In these cases Dr. Clendinning^ has 
also borne testimony to its efficacy. In the tubercular forms of venereal 
eruptions Dr. Williams found it beneficial. In Dr. Wallace/s lectures^ are 
some valuable observations on the use of iodide of potassium in venereal 
diseases. In chronic rheumatism accompanied A\ith alteration in the condition 
of the textures of the joint, it is, in some cases, remarkably successful.® As 
an ingredient for baths, Lugol^ found the iodide would not answer alone, but 
that it was useful as a solvent means for iodine. 

Administkatton. — Iodide of potassium may be employed alone or in con- 
junction with iodine, forming what is called ioduretted iodide of potassium. 
Internally it has been given alone in doses varying from three grains to half 
an ounce (see ante, p. 499). To be beneficial, some think it should be given 
in small, others in large doses. Not having had any experience of the effects 


* Lancet, vol. i. 1831-2, p. 728. 

" Land, Med, Gaz, vol. xviii. p. 519. 

^ Mr. A. S. Taylor, On Poisons, p. 827. 

^ Land, Med, Gas, vol. xvii. p. 839. 

* Ibid. vol. xiv. p. 42. 

® Ibid, vol. XV. p. 833. t 

7 Lancet, for 1835-6, vol. ii. ; and for 1836-7, vols. 5. and ii. 

® Dr. Clendinning, Lond. Med, Gas, vol. xvj p. 806 ; and Dr. Macleod, Lmd, Med. Gas, 
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of the enormotis doses before referred to, I can offer no opinion thereon. The 
usual dose which I am in the habit of giving to adults is five grains. It may 
be administered dissolved in simple or medicated water, or in some bitter infu- 
sion. It is frequently administered in combination with iodine. 

Antidotes. — No chemical antidote is known. In a case of poisoning, 
therefore, the first object will be to evacuate the contents of the stomach, 
exhibit demulcent and emollient drinks, combat the inflammation by the usual 
antiplilogistic measures, and appease the pain by opiates. 

1. DIVGUEKTUIII POTASSII lODlDI; Unguentmn Potassm Ilydriodatis, 
D. ; Ointment of Iodide of Potassium. (Iodide of Potassium, 9j. ; Pre- 
pared Hog^s-Lard, oj. Mix.) — In the preparation of this ointment two 
advantages are gained by dissolving the iodide in water previous to its 
admixture with the lard ; — ^it obviates the inconvenience of the small particles 
of iodide irritating the skin, and it facilitates the absoj*})tion of the salt. The 
weight of water required is somewhat less than that of the iodide employed. 
— It is to be regretted that neither th(^ London nor Edinburgh Pharmacopeias 
contain a formula for tliis ointment. By keeping, this ointment is apt to 
ac(juire a yellowish colour, obviously from a little iodine being set free. In 
some cases this may depend 04 the iodine being contaminated with a little 
iodate of potash. It usually, however, arises from the action of the fatty acid 
(contained in the rancid fat) on the potassium of the iodide. If spermaceti 
ointment be substituted for lard, the change is more speedy. Mr. BelP thinks 
this arises from the wax (used in preparing the ointment) having been bleached 
with chlorine, of wliicli a trace is retained by it ; and thus a minute portion 
of iodine is liberated. When pure and fresh made, this ointment does not 
stain the skin like the compound ointment of iodine. Its strength should be 
twice or tlirice that of the Dublin preparation. Messrs. Smith,*-^ of Edinburgh, 
have proposed an ointment containing a drachm of iodide and a drachm of 
water to an ounce of lard. 

2. mSGCENTUM lODMI COMPOSITIIM, L.; Unguentum lodinei, E.; 
Gonipoufid Ointment of Iodine; Ointment of loduretted Iodide of 
Potassium. (Iodine, 5ss. \ Iodide of Potassium, 5j« ; Rectified Spirit, %j. ; 
Lard, Sij. ; First rub the iodine and iodide of potassium with flfcr spirit, then 
mix with the lard, L. — The Edinburgh College Omits the spirit, but uses 
the same proportions of the other ingredients.) — This ointment is eniployed 
in bronchocele, enlargement of the lymphatic glands, &c.^ 

3. TINCTCRl lODINII COMPOSITA, L. ; Compound Tincture of Iodine, 
(Iodine, 3j. ; Iodide of Potassium, 5ij. ; Rectified spirit, Oij. Macerate until 
they are dissolved, and strain.) — ^Tliis solution may be mixed with water 
without any deposition of iodine. The dose at the commencement is 
wliich may be gradually increased to f5j. or more. When wine is admissible, 
sherry is a good vehicle for its exhibition. 

4. UQCOK POTASSII lODIDI COMPOSITIIS, L. ; Compound Solution of 
Iodide of Potassium ; Solution of loduretted Iodide of Potassium. 
(Iodide of Potassium, gi;s. x. ; Iodine, grs. v. ; Distilled Water, Oj. Mix, 
that they may be dissolved.) — It is^a brown-coloured solution, having the 


* Fhannaceuticat Journal^ vol. iv. p. 310, 

* Ibid, voL iii. p, 545. 
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peculiar smell and taste of iodine. It may be diluted with water without 
suffering any change. It may be usefully employed in the diseases of children. 
-r-Dose for adults, from fsij. to fjvj., or even beyond this. One fluidounce 
of this solution contains only half a grain of iodide of potassium and a quarter 
of a grain of iodine. 

The liquor iodinei compositus^ Ph. Ed. consists of Iodine, 5ij. ; Iodide of 
Potassium, 3j, ; Distilled Water, fjxvj. Dissolve the iodide and iodine in the 
water with gentle heat and agitation. — ^This preparation, therefore, though 
agreeing in the nature of its ingredients with the liquor potassii iodidi com- 
jwsitusj Ph. L. differs very considerably in its strength. A fluidounce of it 
contains tliirty grains of iodide of potassium and seven grains and a half of 
iodine : so that it contains sixty times as much iodide of potassium, and tliirty 
times as much iodine as the corresponding preparation of the Loudon Phar- 
macopcoia. — ^Dose, ntx. to uixv. 

5. SOLVTIONES P0TA8S11 SlIPERIODIDl ; Solutions of Superiodide of 
Potassium; Solutions of loduretted Iodide of Potassium, — Solutions of 
ioduretted iodide of potassium, of various strengths, have been employed for 
different purposes by Lugol.^ The following are the most important : — 

a. ImgoVs Concentrated Solution of Iodine in Iodide of Potamum ^iorm^t^ of Iodine, 9j. ; 
Iodide of Potassium, 3ij. ; Distilled Water, ^vij. Mixed with 3 pints and 13 fluidounces 
of water, it forms a solution equal in stren^li to the Liquor Potami Iodidi compositusy L. 

LugoVe lodmetted Mineral Water is prepared of three degrees of strength : — 



No. 1. 

No. 2. 

No. 3. 

Iodine 

gr. \ .... 

i 

ii 

Iodide of Potassium 

gr. .... 

ii 

iii 

Distilled "Water 





The solutions arc yellowish or orange-coloured, and arc quite transparent. When 
sweetened, they are readily taken by cliildrcn ; but the sugar should be added at the time 
of administration, as in the course of a few hours it effects a chemical change in the solutions. 
Prom six to eight ounces should be taken daily. 

y. LugoVs Caustic, Rubefacient, and Stimulant Solutions are composed of the same 
ingredients, but tu different proportions. 


JStlmulaliiig Washes. 

Rubefacient 

Solution. 

Caustic 

Solution. 


No. 1. 

No. 2. 

No. 3. 



Iodine 

gr. ii. 

gr. iii. 

gr. iv. 

5iv. 

5i- 

Iodide of Potassium 

gr. iv. 

gr. vi. 

gr. viii. 

5i. 

3»- 

Distilled Water 

lb. i. 

lb. i. 

lb. i. 

5vi. 

5ii. 


Lugol uses the stimulating washes in scrofulous ulcers, ophthalmia, fistulous abscesses, 
&c. When the scrofulous surfaces require stronger excitement than usual, he employs 
the rubelaoient solution. In tubercular tumors which have obstinately resisted all other 
forms of treatment, the rubefacient solution may be applied in admixture with linseed meal 
(formi^ the ioduretted cataplasm of Lugol). To prcpai’c the mixture, the poultice is first 
made in the ordinary manner ; and wlien moderately cool, a sufficient quantity of the 
mbetacient liquid is poured on it with a wooden measure. The caustic solution is used 
lor touching the eyelids and nasal fossaj, to repress excessive granulations (see sdso 
Emhrocatio lodinii, p. 397). ^ 

6. BAINEVIH POTASSn 8UPER10DID1; Bath of Superiodide of Potas- 

% z , - 

* Liigors Essays on the Effects of Iodine in Scrofulous Eiseases* translated by Dr. O'Shaughuessy* 
p. 167, Lend. 1881. 
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sium ; loduretted Bath , — ^Lugol employed baths of this kind in the treat- 
ment of scrofula. They should be made in wooden vessels. 


lODUKETTED BaTHS FOR CHILDREN. 

lODU RETTED BaTHS TOR AdULTS. 

Age. 

Water. 

Iodine. 

Iodide of 
Potassium. 


Water. 

Iodine. 

Iodide of 
Potassium. 

4 to 7 

7 to 11 

11 to 14 

(Uuarts) 

8() 

75 

125 

(Troy Grs.) 
30 to 36 
48. ..60 . ..72 
72 .. .96 

(Troy Grs.) 

60 to 72 

96. ..120. .144 
144. ..192 

No. 1 
No. 2 
No. 3 

(Qrts.) 

200 

240 

300 

(Drachms Troy) 
2 to 24 - 
2...2i...3 

3 . ..34 

(Drachms Troy) 
4 to 5 

4.. .5. ..6 

6.. .7 


7. EMPLASTRCM POTASSII SlIPERIODIDI. ^(^^Em2dastrumIodimi,’^,?iSi^, 


49. POTASSn BROMIDUM.-BROMIDE OF PO^TASSIUML 

Formula KBr. Equioahnt Weight 119. 

History. — This salt, also called hydrolromate of 2 )oiash, was first described 
b}/ Balard in 1826.^ 

Preparation. — The London Colic ffe directs it to be prepared as follows : — 

Take of Bromine, ^ij*; Carbonate of Potash, 5 ij. and 5j*; Pilings, 3 ]. ; Distilled 
Wat(T, Oiij. First add the iron, and afterwards the bromine, to a pint and a half of the 
distilled water. Set- them by for half an hour, frequently stirring witli a spatula. Anply 
a gentle heat, and when a greenish colour occurs, pour in tlic carbonate of potasli, dissolved 
in a pint and a half of water. Strain and wash what remains in two pints of boiling 
distilled water, and again strain. Let the inked liquors be evaporated, so that crystals 
may be formed. 

In this process bromide of iron is first formed, Br4-Pe=FeBr: this is 
afterwards decomposed by carbonate of potash, by wliich protocarbonate of iron 
and bromide of potassium are produced. PcBr + K0,C02=KBr + Pe0,C02. 

Materials. Composition. 

1 eq. Bromidelron 108 f ^ 

i 1 eq, Iran 28 

C 1 eq. Potassium 39 
1 eq. Garb. Potash 69 J 1 eq. Oxygen . , 8 
Lleq, Garb, Add 22 

177 "m 177 

Another mode of procuring this salt is to mix bromine with a solution of 
caustic potash, by which bromide of potassium and bromate of potash are 
formed. The bromate of potash may be converted into bromide of potassium 
by heat or by hydrosulphuric acid (see Iodide of Potassium, p. 495). 

Properties. — This salt crystallizes in whitish transparent cubes or 
rectangular prisms. It is inodorous; its taste is pungent, saline, and similar 
to common salt, but more acrid. It is permanent in the air. When heated 
it decrepitates, and at a red heat fuses without suflering decomposition. It is 
very soluble in both cold and hot water, and sliglitly so in alcohol. 

Characteristics. — ^That tliis salt^is a bromide is Jjnown by the characters 


Products. 

1 eq. Bromide of Po- 
tassium 119 

i.'.— 1 eq. Protox. Iron 36 

^ I cq. Carbonate of Iron 58 



^ Amt, de Chim, et de Fhjs. xxxii. 
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before mentioned (see ante, p. 403) for thi« class of salts. That its base is 
potassium (or potash) is shown by the tests already given for this substance 
pp. 493 and 496). 

Composition. — This salt consists of bromine and potassium in the following 


proportions ; — 

Atoms. 

Eq. Wt. 

Pet Cent. 

Liehig. 

Balard. 

Bromine 

1 ... 

... 80 ... 

... 67'22 .... 

... 67*42 ,. 

.... 65-56 

Potassium 

1 ... 

... 39 ... 

... 82-78 .... 

... 82-58 .. 

.... 84*44 

Bromide of Potassium 

1 ... 

... 119 ... 

... 100-00 .... 

... 100*00 .. 

.... 10000 


The crystals may contain water lodged mechanically between their plates, 
but no combined water (water of crystalKzaiion). 

Purity. — The purity and goodness of this salt may be known by»»the 
following characters : — ^The form of the crystals, their freedom from colour, 
and their neutrality with respect to litmus and turmeric. A solution of this 
salt should give no prccij)itate with chloride of barium, showing the absence 
of carbonates and sulphates. The method employed by Eose^ for detecting 
minute quantities of the chlorides in bromides, is the following : — If pure 
bromide of potassium, mixed with excess of bichromate of potash, be distilled 
with concentrated suljdiuric acid in a tubulated retort, to which is adapted a 
receiver containing excess of solution of caustic ammonia, pure bromine distils 
over, and the ammoniacal liquor, which contains oidy hydrobromate of 
ammonia, remains perfectly colourless. But if the bromide contained a 
chloride, both bromine and the chlorate of the cliloride of chromium distil over, 
and the ammdhiacal liquor becomes yellow, owing to the presence of some 
chromate of ammonia : chromic acid may be detected in the solution by the 
usual tests. 

Commercial bromide of potassium frequently contains iodide of potassium. 
I detected it in bromide, the produce of the iodine works of Normandy. To 
recognise the iodide, placje some crystals of the suspected bromide on a plate 
with some solution of starch, and cautiously add a minute portion of diluted 
nitric acid : the blue iodide of starch is produced. If much nitric acid be 
employed, the blue colour disappears, owing to the evolution of bromine and 
the formation of bromide of iodine, which does not act on starch. Lassaigrie^ 
used chlorine instead of nitric acid. He states that though bromide of iodine 
does not act on starch paper, yet that if the paper be exposed to the air, the 
wetted part becomes successively red, violet, and blue ; the organic matter of 
the paper probably decomposing the bromide of iodine and enabling the 
iodine to act on the starch. 

The characters of good bromide of potassium are, according to the London 
College, as follows : — 

Totally dissolved by water. It does not alter the colours of litmus or turmeric. 
Chloride of barium throws down nothing from the solution. Sulphuric acid and starch 
added together render it ycUow. Subjected to heat, it loses no weight. Ten grains of 
this salt are capable of acting upon 14I-28 grains of nitrate of silver, and precipitating a 
yellowish bromide of silver, which is dissolved by ammonia, and but very little by nitric 
acid. 

If more nitrate of silver than the quantity above stated be decomposed by 

the bromide, the presence of a chloride may be suspected. 

£ * - ■ ■■ -, — 

^ Journ, de Pimnn. 1. xxiii. p. 489. 

2 Pharmaceutical Journal^ vol. ii. p. 363. 
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Physiological Effects, a; On Vegetables . — The effects on plants 
have not been ascertained. 

On Animals . — Thirteen grains of bromide of potassium dissolved in 
water, and injected into the jugular vein of a dog, coagulated the blood, 
caused convulsions and death, in a few minutes.^ The same experimenter 
introduced a drachm of the salt into the stomach of a dog without any ill 
effects, save vomiting. But two drachms, and even a drachm and a half, 
killed dogs in three days, when retained in the stomach by a ligature of the 
gullet, with marks of inflammation in the gastro-intestinal membrane. 
M.aillet® gave two ounces to a dog without any ill effect ; and he observes 
that, according to the principle that the dose of a saline substance for the 
horse should be eight times that for the dog, a pound of bromide of potassium 
would liave no ill effect on horses. 

y. On Man , — The effects of bromide of potassium on man require further 
investigation. They appear to be analogous to those of iodide of potassium. 
Dr. Williams 3 gave five grains of this salt three times daily for fourteen 
months, without any injurious effect. I gave the same dose to a boy of about 
I t years old, affected with enlarged spleen, conseciuent on intermittent fever, 
for several weeks, without any marked eflect. By tlie application of starch 
and a few drops of chlorine to the urine, a yellow bromide of starch was 
obtained, showing the presence of a bromide in the urine. The boy derived 
but little benefit from the treatment. 

In most cases it acts as a diuretic. In irritable conditions of the alimentary 
tube it is apt to occasion diarrhoea. Three cases are mentioned by Dr. 
Williams, in which, on account of this state of the bowels, more than four or 
five grains could not be exhibited at a time, and even then it was occasionally 
necessary to give opium. Under the continued use of it, enlargements of the 
spleen and liver, and swellings of tlie lymphatic glands, have disappeared ; so 
that it appears to agree with iodine, mercury, and the alkalies, in being lique- 
facient and resolvent (see a?tte, p. 182). Dr. Williams thinks that it 
possesses unusual, if not specific, powers in the cure of diseases of the spleen.” 

Uses. — In 1828, Pourche^ employed this salt with benefit in the treatment 
of bronchocele and scrofula : it was taken internally, and applied externally 
in the form of ointment. In 1(S36 it was introduced into the London 
Pharmacopoeia, in consequence of the great success obtained from the use of 
it in a case of enlarged spleen under the care of Dr. Williams.® In this, and 
in tliree other successful cases of the same disease, it was used internally 
only. Dr. Williams also gave it with success in a case of ascites. Magendic® 
employs it as an anti-scrofulous remedy, as an emmenagogue, and against 
hypertrophy of the ventricles. Prieger^ applied it externally in the form of 
ointment in tinea capitis. 

Administkation. — It is exhibited in the form of piU or solution in doses 
of from four to ten grains three times a day. 


^ Barthez, Journ, de Chim MSd. t. v. p. 214. 

- Journ, de Chim, Med, t. iii. 2e scr. p. 225. 

^ Moments of Medicine, vol. i. p. 338. 

^ Journ, de Chim, Med, t. iv. p. 594. 

* Oji, cit, # 

Formulaire, 8me ^dit. 1835. • 

* Bierbach, J)ie neusien Mddeck, in der Mai, Med, 1837. 
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Antidotes. — In a case of poisoning by this salt the treatment will be the 
same as for iodide of potassium. 

llGCElimiM POTASSII BROMIDI; Ointment of Bromide of Potassium. 
— This is composed of from (■Jj. to 5ij. of bromide to of lard. Bromine is 
sometimes added. 


50. POTASSJS NITRAS.-NITRATE OF POTASH. 

Formula KO,NO®. Fquivalent Weight 101. 

Htstob.y. — At what time this salt became known is difficult now to 
determine. As it is foiindTii various parts of the East, on the surface of tlie 
earth, it appears probable that it must have been known at a very early period. 
Eurthermore, if the Chinese and Hindoos were acquainted with the art of 
making gunpowder and fireworks at a very early period of history, they must 
have employed, and, therefore, been acquainted with, nitre. Geber,^ however, is - 
the first who distinctly mentions it. He describes the mode of making nitric 
acid from it. But the terras neMr of the Old Testament,^ translated nitre, 
— vlrpov (Attice, Xirpoy) of Hcrodotus^ and Theophrastus and nitriim of 
Pliny, s appear to have been applied to natron.^ It is probable, however, 
that the ancients also included under this name nitre (likewise nitrate of lime, 
according to Harless 7), which they confounded with carbonate of soda. The 
term aphronitrum (a^poylrpoy), or aphrolitriim (a^poXtVpov) , was applied to 
the softer and more spongy sorts of nitrura ; while the phrases spuma nitri 
mAJlos nitri were applied to the nitrum in a superficial or efflorescent form.* ** 

The word saltpetre, usually applied to nitre, is evidently derived from sal 
petrm, literally signifying rock salt.^ It is sometimes used in a general sense 
to signify a nitrate used in the arts ; and the particular kind intended to be 
designated" is then distinguished by the name of the base or by the shape of 
the crystal ; and thus nitrate of potash is sometimes called potash^saltpetre 
or prismatic nitre, to distinguish it from soda-saltpetre, also termed cubic 
nitre. When, however, the word saltpetre is used alone, it is understood to 
mean nitrate of potash. 

Natural History. — This salt occurs in both kingdoms of nature. 

a. In the Inorganised Kingdom.— -In the East Indies, Egypt, Persia, Spain, and 
other parts of the wrorld, but especially in warm countries, large quantities of nitre are 
found m the soil. It would mipear to be formed below, and to be Drought to the surface 
of the soil by efflorescence, it is found either disseminated tliroughout the soil or as an 
incrustration upon the surface, but not in distinct layers like nitrate of soda in Peru. It has 
been usually supposed that the nitric acid was formed by the direct union of the nitrogen and 
oxygen of the air ; but there are no facts which justify this opinion. It is much more pro- 


* Invention of Verity, ch. xiiii. 

^ Proverbs, ch. xxv. 20 ; Jeremiah, ch. ii. 22. 

® Book ii. {Euterpe), chap. IxxxviL 
^ Ee Igne, 

® Eist Nat XXX. i. 

® See Beckmann’s Eistory of Inventions and Discoveries, voL iv. 
7 Janus, Bd. i. S. 454, Breslau, J846. 

® Paulus ,Egineta,^by Adams, vol. iii. pp. 62, 63, and 231. 

^ See 8oda Carbonas and Soda Sesquicarbonas, 
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bable that it is formed by the oxidation of ammonia (which is a constant constituent of the 
atmosphere); the products being nitric acid and water: NH* + 80=3H0 + N(>. Tbe 
simultaneous oxidation of hydrogen is necessary to effect the union of oxygen with nitrogen. 
The cause of this is, that the acid and water unite, so that water may be said to be a 
condition of nitrification} Azotised animal or vegetable matter is no 'further necessary 
than as yielding ammonia.® In a nitre-cave in Ceylon, Dr. Davy® found nitre without 
animal matter. The potash of the nitrate is in most cases easily accounted for, being 
found in some of the constituents of the soil, as feldspar and mica. “ It must not be 
forgotten, that the occurrence of saltpetre may sometimes bo the result of a process long 
since finished ; and for this reason its formation will appear inexplicable, as it is no longer 

? oing on at present, and the conditions which gave rise to it have long ceased to exist,*’ 
Knapp). 

/S?. In the Orga-NISEd Kingdom. — ^This salt has been found in various plants. It is 
found in tobacco, the sunflower, goosefoot, borage, the nettle, barley, Cissampelos Fareira, 
Geum urhatimiy &c.^ 

Production. — The nitrate of potash employed in this country is obtained 
by the purification of the native nitre of India; but in some parts of the 
world it is procured by the purification of what is commonly called artificial 
nitre — that is, nitre obtained by cultivation. With few exceptions, the 
localities which naturally afford nitre arc within the tropics ; while the pro- 
duction of this salt in the temperate zones is effected chiefly by the inter- 
vention of man. 

1. From native nitre , — The district of Tirhut, in Bengal, is more pro- 
ductive of nitre than any other place in India. It is most abundant in those 
))arts containing a redundancy of carbonate of lime. An average sample of 
the soil analysed by Mr. Stevenson® gave the following composition : — 


Matter insoluble in three Mineral Acids ... 
Matter soluble in ditto 

Matter soluble in Water .! 


Silex 60*0 

Carbonate of Lime 44'3 

r Sulphate of Soda 2'7 

3 Muriate of ditto 1*4 

1 Nitrate of Lime 0’9 

C Nitrate of Potash 0.7 


i0Q|0 


Extraction , — " In the month of November, the leonahsy or native manu- 
facturers of saltpetre, commence their operations, by scraping off the surface 
from old mud heaps, mud buildings, waste grounds, &c. where the saltpetre 
has developed itself in a thin white efflorescence, resembling frost rind. This 
saline earth being collected at the factories, the operator first subjects it to 
the process of solution and filtration. This is effected by a large mud filter, 
lined on the inside with stiff clay.” It has a false bottom of bamboo, covered 
with close wrought grass mats, on which are placed vegetable ashes. Upon 
these the nitrous earth is laid. Water is then added to dissolve the saline 


uiatters of the earth, and the solution thus obtained, filtering tlirough the 
mats, drops into the empty space between the real and false bottom, and is 
conveyed away into an earthen receiver. In its passage through the wood- 


^ Liebig, Organic Chemistry in its Application to Agriculture and Physiology y edited by L. Playfair, 
Lond. 1840. 

® “ Supposing even that no loss occurs, 260 to 866 lbs. of human excrement, 483 lbs. of urine, 
2600 lbs. of cow-dung, or 1024 lbs. of fresh muscle, are necessary to ^pply the nitrogen of 100 lbs. 
ol saltpetre,’* (Knapp’s Chemical Technology, p. 358). 

Account of the Interior of Ceylon, • 

^ De Candolle, Fhys, VegeL p. 887; Johnstone’s Lectures* on Agricultural Cltemistry, 2d edit. 
P* 114. 

® Joum, of the Asiatic Society of Bengal, vol. ii. p. 28. 
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ashes, the carbonate of potash contained in the latter reacts on the nitrate of 
linie of the solution, and produces nitrate of potash and carbonate of lime. 
The solution is afterwards evaporated in earthen pots, filtered, and put aside 
to crystallize. The impure nitre thus procured is termed dhouah : it contains 
from 45 to 70 per cent, of pure nitrate of potash. It is redissolved and 
crystallized by the native merchants, who supply the Calcutta bazaars; and 
when thus purified is called by the natives halmeey 

Rouffh nitre, — Saltpetre is imported into this country principally from 
Calcutta, but some also comes from Madras. It is brought over in cloth 
bags, wliich contain from 150 to 175 lbs. each. Its quality varies considerably. 
It is always more or less impure : but the common varieties, which have a 
dirty yellowish appearance, are termed rough or crude saltpetre, or grough 
])etre ; while the purer and cleaner looking kinds are called East India 
nfined. The loss which it suffers in refining — or, in other words, the im- 
purities which it contains — are teclinically designated refraction. This 
varies greatly in diftereiit samples, but is usually between 5 and 15 per cent. 

Estimate of the purity of rough nitre , — The degree of impuritjr or 
refraction of the rough nitre imported into this country is approximatively 
determined previous to sale, in order to enable the merchant or broker to 
estimate its value. Eiffaut^s humid method of analysis consists in washing 
the rough nitre with a saturated solution of pure nitrate of potash ; this 
dissolves the chlorides and leaves the nitre, which is dried and weighed. 
Erom this 2 per cent, must be deducted for the nitre deposited from the 
solution whilst taking up the chlorides. Gay-Lussac^s method consists in 
converting the nitrate into carbonate of potash, by fusing it with charcoal and (to 
moderate the reaction) with common salt, and estimating the quantity of alkali 
present. Another method is to dry the salt, by wliich tlie amount of water 
present is estimated; to dissolve in water, and thereby to estimate the quantity 
of insoluble substances ; to test the solution with nitrate of silver, nitrate of 
baryta, and oxalate of ammonia, in order to form a general action of the im- 
purities; and lastly, to crystallize the soluble salts: the experienced eye 
readily detects the foreign salts present, such as nitrate of soda, sulphate of 
potash, sulphate and nitrate of lime, and clilorides of potassium, sodium, and 
calcium. Husz^s physical method has been introduced by him into Austria : 
it consists in ascertaining the temperature at which a cooling solution of nitre 
begins to deposit crystals : tliis is fixed, and depends on the relative proportion 
of water to that of the nitre dissolved, whether chlorides are present or not. 
GossarEs method consists in estimating the quantity of nitre and sulphuric 
acid required to peroxidize a protosalt of iron.2 In Sweden the fracture of 
the salt, which has been melted, is employed as the test : pure saltpetre has a 
coarsely fibrous texture, and is very translucent. 

Purification {Refining process), — Eefined rough nitre is purified by 
dissolving it in water, boiling the solution, removing the scum, and, after the 
liquid has been allowed to settle, straining it while hot through a hempen 
cloth, and setting aside to crystallize. At the Waltham Abbey powder-mills 
the crystallization is effected in copper pans. When it has been dissolved and 
crystallized once only it is called singly refined 7iitre ; when twice, douhly 

1 See Stevenson, op, cit, ; also India Journals of Med, and Fhys, Science, new series, vol. i. 

p. 10, 1836. • 

2 For further details, consult Dumas, TraiU dc Qhimie, t. 2]iic, p. 762 ; Braude’s Manual of 
Chemistry and Knapp’s Chemical Technology, 
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refined^ {nitrum depiiratum). Its purity may be ascertained by testing it 
with nitrate of silver, chloride of barium, and oxalate of ammonia. The first 
detects the chlorides, the second the sulphates, and the third the calcareous 
salts (see ante, pp. 355 and 369). 

The Jhthlin College orders f unfed nitrate of 'potash (potassm nitras pnrificatim) to be 
thus prepared : — Ime of Nitrate of Potash, one part. Dissolve in two parts of hot 
M\ater, filter the liquor, and set it aside, that, on cooling, crystals may be formed. 

2, CuUivaied or artificial nitre. — In several parts of Europe nitre is 
cultivated ; that is, the conditions necessary to its formation are fulfilled by 
the intervention of man. Hence, in such cases, nitre is said to be artificially 
produced ; and the places where these operations are carried on are called 
artificial nitraria {iiitriereH artificielles^)^ or sometimes naltpetre plan- 
tations. The conditions to be fulfilled are the following : — ^ 

1. The presence of bases, — ^viz. lime, magnesia, and potash, — in a loose porous state ; 

as marl, chalk, mortar, &c. 

2. The presence of moisture. 

3. A temperature of from 59° F. to G8°F. 

4. Access of atmospheric air. 

6. The presence of decaying organic nitrogenized matters. 

Light, perhaps, favours the process ; though, in Sweden, it is oxcluded. 

The mode of procedure for fulfilling these indications is modified in different 
j)laces according to circumstances. 

At Appenzel, a canton in Switzerland, nitre is formed from the urine of 
animals. A hole is dug near to stables, and in this is ])ut a sandy kind of 
eaitli, wliich is kept moistened with the water running from the stables. In 
two or three years this earth yield\s nitre. 

In Sweden,^ where each landed proprietor is compelled to furnish a certa,in 
ciuantity of nitre, it is prepared as follows : — Decomposing animal and vegetable 
matters, mixed with cinders, lime, or marl, are placed in heajjs (called nitre 
beds) under cover, the mass being occasionally moved, or holes made in it, 
so that they arc exposed to the air. Erom time to time they are watered with 
urine. At the end of two or three years the nitrogen has combined with 
oxygen, and this with bases to form nitrates. By lixiviation the salts may be 
separated, and any nitrate of lime present may be converted into nitrate of 
potash by adding wood-ashes, which contain carbonate of potash. 

In Prussia, nitre walls arc employed instead of nitre beds ; that is, the 
heaps are made with peroendicular sides like w^alls. These have two advan- 
tages, — ^they economize land, and they expose a large surface to the air.^ 

At Longpont, in Prance, a stone quarry is usc(l as a nitre plantation, earth 
and dung being arranged in alternate layers, and the liquid manure from 
stables and houses being added to it. Thouvenal proposed the formation of 
^heepfold-nitraria [nitrieres-hergeries), so that the manure of sheep might 
be used for nitrification. 


^ Colonel Moody informed me that the rough nitre supplied to the Waltham Abbey powder-mills 
jias about 3 per cent, refraction, and requires one crystallization only to render it sufficiently pure 
tor the manufacture of gun-powder, 

details of this process, consult Thenard, Traite de Chimin, t. iii. p. 239, 6ine cd. Paris, 
lb27 ; Dumas, op. supra cit,; Kuhlmann, Mem. Jead. Sciences de Lille, 1838, and ^j u Liebig’s 
■emalen, xxk. p. 272 ; and Knapp’s Chemical 'Bechwlogy. 

Berzelius, Traite de Chimie, t. iii. p. 391. 

Dumas, op. cit. 
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Crydah of Nitre, 


The mode of extracting the nitre from the ripe earth may be easily under- 
stood. The earth is lixiviated, the crude lye boiled down, some potash salt 
added to decompose the nitrates of lime and magnesia and convert them into 
nitrate of potash, the clear liquid boiled down, and the crude saltpetre allowed 
to crystallise. In the subsequent refining process, glue is added to the lye to 
cause the separation of the extractive matter. 

Peopeeties. — Nitrate of potash usually crystallizes in the form of a six- 
sided prism with dihedral summits, which belongs 
to tlie right prismatic system.^ Hence this salt 
is frequently called prismatic nitre [?iitrum 
prismaticum). It has, therefore, two axes of 
double refraction, and presents a double system 
of rings in polarized light (see figs. 33 and 84, p. 
141). But sometimes, though rarely, it crystal- 
lizes in obtuse rhombohedra ; so that it is dimor- 
phous. When pure the crystals are transparent 
and colourless, have a sharp cooling taste, and 
undergo no change by exj)osure to the air. The 
cr 3 ^sta]s fre(iueiitly have a portion of the mother 
liquor mechanically lodged in spaces in the 
crystals : hence dry Tiitre will sometimes yield a 
moist powder in consequence of the escape of the 
liquor in the process of pulverization. When 
heated, this water is expelled, the nitrate of potash 
fuses, and when cast in moulds forms the nilrttm tahulatuniy or, from its 
having formerly been cast into small balls, and stained of a plum colour, sal 
prunelle. At a strong red heat it is decomposed, with the evolution of 
oxygen and the formation of hyponitrite of potash (see ante, p. 268), which, 
M^hen rubbed to powder and mixed with sulphuric acid, emits red fumes 
(composed of nitrous acid and binoxide of nitrogen). One hundred parts of 
water at 32° dissolve 13*32 parts of this salt, but at 77° they dissolve 88 
parts. During the solution cold is generated. In pure alcohol nitre is 
insoluble. 

Characteristics . — This salt is known to be a nitrate by the characters 
already detailed (see ante, p. 412) for this class of salts. That its base is 
potash is shewn by the tests before mentioned (see ante, p. 463) for this 
substance. 

Composition. — Nitrate of potash has the following composition : — 



Primitive right rhomhic prim. 



Atoms. Eq. Wt. 

Per Cent. 

Wollaston. 

Longchamp. 

Thomson. 

Potash 

1 47 ... 

... 46-535 .. 

.... 46-668 .. 

.... 46-703 .. 

.... 46-66 

Nitric Acid ... 

1 54 ... 

.... 53-465 .. 

.... 53-332 .. 

.... 53-297 .. 

.... 54*34 

Nitrate of Potash 1 101 

.... 100-000 .. 

.... 100-000 .. 

.... 100-000 .. 

.... 100-00 


Impxjeities. — Nitrate of potash is sometimes contaminated with alkaline or 
earthy chlorides or sulphates ; the mode of recognising which has already been 
pointed out (see ante^^. 509). — Nitrate of potash, when pure, undergoes no 

' Levy, Quarterly Jourml of Science, vol. xv. p. 284 ; also Miller, in Philosophical Magazine 
for July 1840. 
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change by exposure to the air ; but if nitrate of soda be present, this absorbs 
moisture. The presence of nitrate of soda is detected by the yellow colour 
which it communicates to flame ; whereas that produced by potash only is 
violet (see antCy pp. 463 and 496). 

Physiological Effects, a. On Vegetalles . — ^Nitrate of potash dis- 
solved in 300 times its weight of water promotes vegetation : but a solution 
containing -gV part of nitre is injurious to the growth of plants.^ Some 
interesting details on the use of alkaline nitrates are given by Mr. Johnstone.^ 
He says that they increase the production of woody matter of plants ; but no 
well-ascertained facts have yet been obtained to determine the differential 
eflects of the nitrates of potash and soda. 

/3. On Animals generally. — Orfila^ found that when introduced into the 
stomach of dogs it acts as an irritant poison. If administered in doses of 
two or three draclims, it is capable, when not vomited up, of causing death. 
Its operation is that of a narcotico-acrid poison. When applied to the 
(cellular tissue it produces, according to this experimentalist, local effects 
oidy, and does not become absorbed. But Devergic^ states, on the authority 
of J. E. M. Smith, that half an ounce applied to the thigh killed a dog in 
thirty-six hours. Eight ounces dissolved in a pint of water, and swallowed, 
killed a horse in tw^enty-four hours with all the symptoms of violent intes- 
tinal irritation.® Veterinarians use nitre as a diuretic and refrigerant in 
doses of from tw^o to four drachms. 

y. On Man . — In very large doses (such, for example, as one ounce or 
more) nitre has in several instances caused death but the effects of it are 
not uniform, since, in other cases, this quantity lias not ajipcared to have 
any very remarkable or obvious effect. Eor example. Dr. Clnistison knew 
an instance in which one ounce was taken without occasioning any other un- 
pleasant symptom than vomiting ; and it was retained on the stomach for 
above a quai'ter of an hour. In a case reported by Mr. Gillard a man 
ri?covercd in four days from the use of two ounces of nitre taken by mistake 
for Epsom salts. In those cases where violent effects followed the ingestion 
of it, the symptoms were two fold : on the one liand, those indicating irrita- 
tion of the alimentary canal (such as pain, vomiting, and sometimes purging) ; 
on the other hand, an affection of the nervous system (marked by giddiness, 
convulsions, failure of pulse, tendency to fainting, dilated pupil, insensibility, 
and palsy.) In a case related by Dr. Geoghegan, (quoted by Mr. Taylor) 
death occurred in two hours from an ounce and a half ; in Orlila^s case one 
ounce caused death in three hours ; and in another case which occurred in 
Manchester, ten drachms caused diarrhoea and de^ath in five hours. In otlier 
cases the death has been less speedy : in one instance it did not occur till 
sixty hours after the ingestion of an ounce and a half of the salt. It is 
probable that the operation of nij^re is influenced by the quantity of 
aqueous liquid in which the salt is dissolved, and that the more we dilute, 
the less -powerfully does it act as a poison. In no other way can we 


^ Davy, Agricultural Chemistig, 

2 Lectures on Agricultural Chemistry ^ p. 591 et set^ 2d edit 
® Toxicol, Generate. 

^ Mededne LSgdle, m 

^ Moinroud, Pharmacohgie VHerinaire.^ T’aris, 1831a 
® See Mr. A. S. Taylor’s work On Poisons, 
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reconcile the discrepant statements in regard to the effects produced by an 
ounce of nitre. 

In moderate doses, nitre acts as a refrigerant, diuretic, and diaphoretic. 
Its refrigerant properties are best seen when the body is preternaturally hot, 
as in febrile disorders. Mr. Alexander,^ in his trials with it, made on himself, 
experienced a sensation of chilliness after each dose, but he could not recog- 
nise by the tliennometer any diminution of heat in the external parts of his 
body. He found, in most of his experiments, that it had a powerful influence 
over the vascular system, and surprisingly diminished, in a very short period 
of time, the number of pulsations. Thus, on several occasions, a drachm of 
this salt, within a few minutes, reduced tlie frequency of the pulse from 70 to 
60 beats. Diuresis is another effect. As tlie nitre can be detected in the 
urine (sec ante, p. 101), its operation as a diuretic dej)ends, perhaps, on the 
local stimulus which is communicated to the renal vessels while the salt is 
passing through them. Like most of the neutral salts of the alkalies, the 
continued use of it promotes alvine evacuations. Pull doses frequently pro- 
duce pain in the stomach. As a diaphoretic, it is usually given in combina- 
tion with emetic tartar. 

Various effects on the blood have been ascribed to nitre : some of these have*, 
been already alluded to. One of them is a jfliysical or endosmotic cflect 
exercised by this salt, before its absorption, on the serum of the blood, througli 
the coats of the vessels (see ante, pp. 91 and 92). After its absoiption, it is 
probable that it may exert a similar endosmotic influence over the blood- 
corjmscles, and cause them to collapses or contract. Several chemical eflects 
on the blood have likewise been ascribed to it. Its antiplastic or plastilyiic 
effect has been already alluded to (see ante, pp. 109 and 179). Zimmermann^ 
has suggested, that in thoracic inflammation nitre promotes absorption of the 
effused ])roducts by preventing the coagulation of the fibrinc, and rendering 
the efiused plasma more soluble, and thereby more readily absorbable. 
Another effect which this, in common with other saline substances, produces 
on the blood, and which I have before noticed (see ante, p. 179), is tliat of 
diminishing the adhesiveness of the blood-coqmsclcs for each other. A tliird 
chemical eflect is the change which it occasions in the colour of the blood. 
If it be mixed with dark-coloured venous blood out of the body, it communi- 
cates to it a florid or arterial hue. Now as this salt, when taken into the 
stomach, becomes absorbed, it is not unreasonable to suppose that while 
mixed with the circulating blood it might have an analogous effect. Dr. 
Stevens 3 asserts, that in the last stage of fever, when the blood is black, it 
has this effect. Moreover, he fells us (p. 154), that in a case which occurred 
in America, where a person swallowed an ounce of nitre by mistake, in place 
of Glauberis salts, the blood when drawn from a vein was comifletcly florid, 
and remained as fluid as if the nitre had been added to it out of the body.^ 
Uses. — It follows, from what has been now stated in regard to the 
physiological effects of nitre, that this substance is indicated when we wisli 

* Essays, p. 105, et seq. Edinb. 1768. 

London Medical Gazetttt, Jan. 22, 1847, p. 175. 

Obseriie^ons on the Blood, p. 208, Loud. 1832. 

^ For some remarks on the effects of nitre on the blood, by Mr. Carlyon, see Lond. Med. Onz. 
vol. viii. p. C26 ; and on nitre as a therapeutic agent, bv Dr. Hancock, see Lancet for 1831-2, vol. ii* 

p. 760. 
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to f^iminish preternatural heat, and to reduce the force and frequency of the 
pulse, as in febrile disorders, inflammatory affections, (except, perhaps, those 
of the stomach, bowels, kidneys, and bladder), and hemorrhages^ (especially 
hsemoptysis)* In continued fever it is frequently given in combination with 
emetic tartar, and sometimes also with calomel. 

In acute rheumatism large doses of nitre have been administered, ap- 
parently, in many cases, with great success. They were first employed about 
the middle of the last century by Dr. Brocklesby,^ who gave this salt to the 
extent of ten drachms or more, dissolved in three, four, or five quarts of thin 
gruel in twenty-four hours. Within three or four days the malady was much 
relieved or even cured under great sweating. Until the last ten or twelve 
years this method of treatment had for the most part fallen into disuse : it 
lias, however, lately been revived, principally by some French physicians. 
According to Dr. Henry Beimet^ the revival is due to Gendrin. But Martin 
Solon (whose observations liave been reported by Aran),^ Stoeber, Forget,'*^ 
and others, have borne evidence to the success of the practice. Bouchardat,^ 
however, observes that this method of treatment had been repeatedly tried in 
the practice of the Hotcl-Dieu ; but either from the physicians of that ' 
hospital not finding it more efficacious than siinjile expectation, or because 
they feared the action of a too energetic an agent, the trials of it were not long 
continued. Gendrin generally begins by four drachms in the twenty-four 
hours with an adult female, and six drachms, in the same period, with an 
adult male ; and he rapidly increases the dose to eight, ten, or twelve 
draclims, seldom carrying it further. Aran states that the mean quantity 
employed in twenty-four hours is about eight drachms, and that tlio mean 
(juaiitity administered during the disease has been about twelve ounces ! 
l^ic salt should be given dissolved in a large quantity of liquid. Aran says 
the eight drachms were given in about three wine-quart/S of tisane. Bennet 
states that it should be given in a large quantity of weak lemonade or barley 
water) properly sAveetened, in the proportion of about four drachms of nitre 
to a pint and a half of gruel. The obvious eftccts produced are usually 
copious sweating, sometimes diuresis, sometimes purging. Under its 
influence the force and frequency of the hearths action arc diminished. Ill 
effects from its use are stated to be rare. In acute rheumatism it sometimes 
fails to give any relief : in chronic rheumatism it is useless. 

It is not often used as a diuretic, because its activity in this respect is not 
very great) but it is adapted for those cases which are accompanied with 
arterial excitement. 

Dr, Young has successfully employed nitrate o^potash in the treatment of 
incontinence of urine in children. It acts, he says, as a stimulant to the 
bladder or its sphincter. 

In sore-throat it is mixed with wh^ sugar, and gradually swallowed. A 
mixture of nitre and powdered gumrtias long been a favourite remedy for 
diminishing the scalding of gonorrhoea. 

^ Medical Cases and S^markSy Part Jl, On Nitre in Hamorrhaffj/y 2d cd. Sudbury, 1811, 

(Economical and Medical Observations^ p. 116, Loud. ]704. • 

Lancety Feb. 10 and June 15, 1844. 

^ <Tournal des Connaissances Medico- Chirurgieales ; also, Atiuvaire de Tbcrapeutifaity 1842. 

" Ann, de Thirap, 1844. 

^ Ibid. 1842. 

VOL. 1. 2 L 
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Nitre is rarely employed as an external agent, except as a means of 
producing cold. Thus, five ounces of nitrate of potash, with five ounces of 
sal ammoniac, dissolved in sixteen ounces of water, reduces the temperature 
40® P. ; that is, from 50® to 10®, according to Mr. Walker. Hence, there- 
fore, we sometimes ejnploy this mixture, placed in a bladder, as an external 
application (see ante, p. 84.) 

On the belief that fever, cholera, and other malignant diseases, were 
produced by a deranged state of the blood, and that this derangement 
depended on, or consisted in, a diminution or entire loss of the saline parts 
of the bloo4 Dr. Stevens employed nitre, cliloride of sodium, and other 
alkfdine salts, in the treatment of these diseases,^ I have before (see ante, 
p. 181) had occasion to refer to this subject. 

Nitre, in large doses, has been employed in the treatment of scurvy, and 
with considerable success, according to the statement of Mr. Cameron.^ This 
accords with Dr. Garrod^s views already explained (see ante, p. 464). 

Administiiation. — It may be given in doses of from ten grains to half a 
draclnn, in the form of powder, mixed with sugar, or in solution. If 
administered as a refrigerant, it should be dissolved in water and immediately 
swallowed, in order that the coldness of the solution may assist the action of 
the salt. If employed as a diuretic, we ought to give mdd liquids plentifully, 
and keep the skin cool. 

Antidote. — No chemical antidote for tliis salt is known. In case of 
poisoning, therefore, we should remove the poison from the stomach as 
^speedily as possible, and administer tepid emollient drinks. Opiates, perhaps, 
may be advantageously administered. The inflammatory symptoms are to be 
combated by the usual antiphlogistic measures. 

INHALATIO NITROSA ; 'Fmnigatio l^itrosa. — The fumes produced by the 
deflagration of nitrate of potash with paper have been inhaled with benefit in 
spasmodic asthma.^ To obtain them, blotting j)aper is to be dipped, in a 
saturated solution of nitre, and afterwards dried : by this means we obtain 
what is commonly called touch paper. The fumes evolved by its ignition 
urc to be inhaled eitlicr by setting fire to the paper on a plate, or rolled up 
and placed in a candlestick, and letting the fumes escape into the room, the 
air of which soon becomes sensibly impregnated with them ; or by smoking 
the paper in a tobacco pipe. In about a quarter of an hour the patient 
experiences their beneficial eflects. 

51. POTASSJE ACETAS.~ACETATE OF POTASH. 

Formula 1^0 or KO,A. Fqtiivalent Weight 

IIiSTOTiY. — It appears to have been first clearly described by Eaymond 
Lully in the thirteenth century, and has been known by several appellations ; 
such as terra foliata tartari, diuretic salt {sal diureticus), regenerated 
tartar {tartar regeneratus), arcanPm tartari, and kali acetatum. 

^ Stevens, op. supra cit. pp.^9G, 298, &c. 

" Meilieo-Chirur. RrvieWy March 1830, p. 483. 

^ London Medical Gazelle, Sept. 4, 1846, p. 431. 
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Natural History. — Geiger ^ says this salt is found in some mineral springs. 
It exists in the juices of many plants. The sap of the elm, and of most trees, 
Winter^s bark, linseed, senna leaves, the rhizome of ginger, &c. are said to 
contain it. 

Preparation. — ^AU the British Colleges give directions for the preparation 
of this salt. 

The London College orders of Carbonate of Potash, Ibj. ; Acetic Acid, fJxxTj. ; Distilled 
Water, fjxij. Add the carbonate of potash to the acid, first mixed with water, to satura- 
tion, then strain. Evaporate the liquor in a sand-bath, the heat being cautiously applied, 
until the salt is dried. 

The Fdinbnrgh College orders of Pyroligneous Acid, Oiss. ; Carbonate of Potash (dry), 
5vij., or a sufficiency. Add the carbonate gradually to the acid till complete neutralization 
IS accomplished. Evaporate the solution over the vapour-bath till it is so concentrated 
as to form a concrete mass when cold. Allow it to cool and ciystallize in a solid cake ; 
which must be broken up, and imme^ately put into well-closed bottles. 

The Dublin College gives the following directions for its preparation : — ^Take of Carbonate 
of Potash from Crystals of Tartar any required quantity. Pour on it, by repeated addi- 
tions, Distilled Vinegar of a medium heat, and in quantity about five times the weight of 
the salt. Wheif the effervescence shall have ceased, and the liquor have given off vapours 
during some time, let the additions of distilled vinegar be repeated at intervals, until 
cllcrvesceiicc shall have completely ceased. By continued evaporation the salt will become 
dry, and by a moderate increase of the heat it is to be cautiously liquefied. When the 
salt has cooled, let it be dissolved in water : filter the liquor, and boil it down until, when 
removed from the lire, on cooling, it forms a mass of crystals. 

In this process the acid unites with the p^ash of the carbonate, and dis- 
engages carbonic acid. K0,C02 -f A = KO, A -f CO^. 

To obtain a perfectly white mass, pure acetic acid should be used ; and to 
prevent the salt from becoming yellow or brown during the evaporation of the 
solution, a slight excess of acid should be present. 

Properties. — It is usually met with as a colourless, white solid, with a 
foliated texture (which is given to it by fusion and cooling), odourless, but 
having a pungent saline taste and a soapy feel. It is exceedingly deliquescent, 
and, therefore, ought to be preserved in a well-stoppcred bottle. It is very 
soluble both in water and alcohol ; indeed, in water, it is one of the most 
soluble salts we are acquainted with. At 60°, 100 parts of the salt will 
dissolve in 102 parts of water. 

Characteristics, — As a potash salt, it is known by the tests for this base, 
before described (see ante, p.,463). As an acetate, it is recognised by the 
tests for acetic acid hereafter to be stated. Its deliquescence is also a 
characteristic. 

Composition. — Its composition is as follows : — 



Atoms, 

Wt, 

Der Cent, 

Wenzel, 

Richter, 

Potash 

.. 1 .... 

... 47 

. 47-96 ... 

... 60-15 .. 

.... 51-4 

Acetic Acid (dry) . 

.. 1 .... 

... «yr.. 

. 52-04 ... 

... 49-85 .. 

.... 48'6 

Acetate of Potash . 

.. 1 .... 

.. 98 

. 100-00 ... 

... 100-00 .. 

.... 1000 


^ Impurity. — I t should be white and perfectly neutral. Frequently, however, 
it reacts on test-paper as an alkali, owing to a slight e^tcess of potash. The 
presence of chlorides may be detected by nitrate of silver; of suljAates, by 


^ Handbuch der Pharmacie, 
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chloride of barium; of metals, by hydrosulphuric acid or ferrocyanide of 
potassium, 

Physiolooical Effects. — IVo or three drachms cause purging, which is 
sometimes accompanied with griping. In smaller doses, more especially if 
largely diluted (see ante, p. 252), it acts as a diuretic and mild diaphoretic. 
In its passage to the kidneys, it becomes decomposed, and is conveiied into 
the caAonate of potash (see anie^ p. 180), which may be detected in tlie 
urine (see antey p. 102). Probably the pulmonary excretions of those who 
employ it also becointi impregnated with tins salt, since it has been said that 
in persons with delicate lungs it acts as an irritant to these organs. 

Uses. — In this country it is rarely employed, except as a diuretic in 
droj)sic*al coin])laints. It is a valuable adjunct to other renal excitants. On 
the. continent it is administered in various diseases as an alterative or resolvent. 
1'hus in scirrlius of the pylorus, chlorosis, and visceral and glandular enlarge- 
ments. It may be employed in the lithic acid diathesis to render the urine 
alkaline. It is of course improper when pliosphatie deposits are observed in 
the urine. 

Ahministeation. — It is given as a diuretic in doSes.of from a scruple to a 
drachm and a halt^ dissolved in some mild diluent. In larger doses, as two 
or three drachms, it acts as a purgative. 


52. POTASSiE TARTRATES.~TARTRATES OP POTASH. 

Two compounds of potash and tartaric acid are known : they are 

1. The neutral or bihasic taHratc of potash 2KO,T 

2. The acid or iiionohasic tartrate (hitartrate) of potash KO/F 

Both of these salts are employed in medicine. 


1. Potasiise Tartras.— Neutral or Bibasic Tartrate of Potash. 

Formula 2KO,CTPO^®; or 2KO,T. Equivalent Weight 225. 

Histoey. — This salt was known to Lemery. It has been termed soliihle 
tartar {tartarum soluhilc), lartarized tartar [tartarus tartarizatm), 
tartar ized kali [kali tartarizatum), ver/etahle salt [sal vegetahild), &c. 
It is the tartriUe of pot {potasm* tartras) of the PhariUacopceias. 

Prepaeation. — All the British Colleges give directio]is for its preparation. 

The London College orders of Biiartraie of Potash, powdered, Ibiij. ; CWbonate of 
Potash, sxvj., or as much as may be suffichs^t; Boiling Water, Ovj. Dissolve the car- 
bonate of potash in tlie boiling water, tlicii ada the bitartratc of potasJi, and boil. Strain 
the liquor, and afterwards bou it down until a peUiclc floats, and set it aside that crysi-als 
may be formed. Tlie liaiior being poured off, dry these, and again evaporate the liquor 
that crystals may be proauced. 

The processes of tlie EdMurgh and Dublin Colleges are essentially the same. 

In t]jiis process the excess of acid in the bitartrate is saturated by the 
potash oi the carbonate: the carbonic acid escapes. Or if we assume 
tartaric acid to be a Bibasic Ucid, cream of tartar is to be regarded as a mono- 
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basic tartrate of potash, and on the addition of another atom of acid, it becomes 
a bibasic tartrate. 


PiioPEiiTiES. — It is usually met witli in the shops in a granular state ; but 


Fig. 85. 



Cnfdal of Tartrate of 
Votash. 


it ought to be crystallized. Its crystals are right 
rhombic prisms. To the taste this salt is saline, and 
somewliat bitter. It deliquesces when exposed to 
the idr, and is soluble in its own weight of water at 
50°: the solution decomposes by keeping. 

Characteristics , — Its characteristics are those of 
a potash salt (see ante, p. 463) and of a tartrate 
(see Acidum Tartaricuvi), Wlicn heated to red- 
ness it is decomposed, leaving as a residue charcoal 
and carbonate of potash. When heated, the salt 
evolves the odour of caramel. If an excess of a 


t strong acid (as the sulphuric) be added to a solution 
crystals of the bitartrate. Hence acids, and most 
acidulous salts, are iiicomjpatiblc with it, as also are tamarinds. The tart/rate 
is readily distinguished from the bitartrate by its deliquescent property, its 
greater solubility, and its want of acidity. 

Composition. — The following is the composition of tins salt ; — 


Jtomss 

% WL 

Fer CM. 

Berselius, 

Potash 

2 .. 

.... 94 ... 

... 41-593 .. 

.... 41-31 

Tartaric Acid 

1 ... 

.... 132 ... 

... 58-407 .. 

.... 58-69 

Neutral Tartrate of Potash 

1 ... 

... 220 .... 

... 100-000 

100-00 


The large crystals contain, according to Dr. Thomson,^ four equivalents of 
water, 2K(),T,4HO. The same authority states that he has had crystals of 
this salt in needles which seemed to contain no water of crystallization. 

Impuioty. — It may contain excess of acid or of base, either of which is 
easily recognised ; — the one by litmus, the other by turmeric. The sulphates 
may be (l(»tectcd by chloride of barium tlnowing down a white precipitate 
insoluble in nitric acid. 

PiiYsiOLOorcAL Effects. — This salt is a gentle purgative and diuretic. 
Like the other vegetable salts of the alkalies, it is decomposed in the system, 
and converted into the carbonate (see ante, p. 180), in which state it is found 
in the urine, to which it communicates alkaline projierties (see ante , }). 102). 

It is said to have the power of preventing tlie griping of other more active 
catharrics, as senna and scammony ; but, from mv pwn personal observations, 
1 doubt the correctness of this statement. . ^ ' 

Uses. — It is employed as a mild purgative in dyspepsia, at the commence- 
ment of diarrhoea, in some liver comp^its, &c. Sometimes it is used as an 
adjunct to other more active purgatiffe, as the infusion of senna. It may be 
used in lithiasis to render the urine alkaline, in which case it must be used in 
the form of a dilute solution (see ante, p. 92). Liebig ^ has proposed to 
employ it as an agent for destroying the acidity of Ehine wines. 

Administration. — It may be given in doses of from two or three drachms 
h> half an ounce, or even an ounce. 

— • — 

‘ Virsl Trlnciyles of CuemUtry^ vol.'ii. p. 20*1?. 

" Fliarniaceutical Jouruaf, vol. viii. pp. 03 and 90. 
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Potassse Tartras Acida«*-"Tlie Acid or Monobasic Tartrate 

of Potash. 

Formula KO,CTTO^«, HO ; or KO,T,HO. Equivalent Weight 188. 


History. — In its impure form, as a deposit from wine, it must have been 
known at a very early period. ^^It is called tartar ^ says Paracelsus, 
'^because it produces oil, water, tincture, and salt, which bum the patient as 
hell does.^^ Schecle, in 1769, first explained its nature. It is known by the 
various names of bitartrate [potassat hitartras, Ph. L. E. D.), supertartrate , 
or acidulous tartrate of potash, or cream of tartar {cremor tartari)* 

Natural History. — It is a constituent of many vegetable juices, especially 
of grape juice, from which the whole of the commercial bitartrate is procured. 
It is more abundant in unripe than in ripe grapes. It is also found in many 
other vegetables, as tamarinds. 

Production. — ^All the acid tartrate of commerce is obtained during the 
vinous fermentation. It exists in solution in grape juice ; but being very slightly 
soluble in a mixture of alcohol and water, it deposits during fermentation 
(that is, when alcohol is produced), and forms a crust on the sides of the cask. 
In this state it is known in commerce under the name of crude tartar (tar^ 
iarus crudus), or argol, and which is termed white or red [tartarus alhus 
vel tartarus ruber), according as it is obtained from wliite or red wine. 

Argol, or crude tartar, occurs in crystalline cakes of a reddish colour, 
and is composed of the bitartrate of potash, tartrate of lime (and sometimes 
biracemate of potash), colouring and extractive matter, &c. 

At Montpellier, tartar is procured thus : — Argol is boiled in water, and 
the solution allowed to cool, by wliich a deposit of crystals is obtained ; these 
are washed with cold water, and dissolved in boiling water containing char- 
coal and alumina (clay), the latter substances being employed to remove the 
colouring matter with \rhich they precipitate. The clear liquor is allowed to 
cool slowly, by which crystals are formed. These constitute the tartarus 
depuratus or crystalli tartari of the older chemists. If a hot saturated 
solution of tartar be cooled, the surface of the liquid becomes coated by a 
layer of very fine crystals of bitartrate : hence this crust was called cream of 


tartar {cremor tartari). 

Properties. — As met with in commerce, this salt forms a white crystalline 
mass, without odour, but having an acidulous and gritty taste. According 
.r, to Mr. Brooke^ its crystals 

are right rhombic prisms 
(figs. 86 and 87). Liebig,^ 
however, says they are 
oblique rhombic prisms. 
It is unaltered by exposure 
to the air; but when heated, 
it deebmposes, swells up, 
^ ^ evolves various volatile pro- 

Jm ordii^ perfect Crystal Common Crysta} of ditto, ^^cts, gives out an odour erf 

of Bitartrate of Potash^ ^ caramel, and is converted 




^ Ann, of Fhil, N. S. voL vii. p. 161, 


® Turner’s Chemistry, 7th edit. 
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into Uach flux {fluor niger), — a compound of charcoal and carbonate of 
potash. If made with raw tartar containing nitrogen, the black flux will be 
contaminated with bicyanide of potassium (see ante, p. 474). If the acid 
tiirtrate be deflagrated with nitrate of potash, the residue is white flux {fluor 
alhus), or carbonate of potash (see ante, p. 474). Bitartrate of potash is 
very slightly soluble in water, and is insoluble in alcohol. 

Characteristics. — One character of this salt is derived from the phenomena 
attending its conversion into black flux, as above mentioned. If black flux 
be digested in water, we obtain a solution of carbonate of potash, the charac- 
teristics of which have been before stated (see ante, p. 475). Another cha- 
racter of the bitartrate is its slight solubility in water, and its solution reddening 
litmus. The addition of caustic potash increases its solubility, whereas alcohol 
diminishes it. Acetate of lead added to a solution of the bitartrate forms a 
copious white preeijntate: lime water has the same elTect. Mixed with 
alkaline carbonates, it produces elTervescence. 

Composition. — Crystallized acid tartrate (bitartratc) of potash has the 
following composition : — 

Atoms. Eq. Wt, Per Cent. Berzelius. 


Potash 1 47 25 00 24*80 

Tartaric Acid 1 132 70*21 ...... 70*45 

Water 1 9 4*79 4*75 


Crystallized Acid Tartrate of Potash 1 ...... 188 ...... 100*00 100*00 


Tmpueity. — Acid tartrate of potash when pure is quite white. As found 
in commerce it usually contains from 2 to 5 per cent, of tartrate of lime ; and 
hence a little carbonate of lime may be detected in black flux. This is of no 
material consequence in a mcdicin-al point of view. To detect the tartrate of 
lime, digest the suspected acid tartrate of potash, with a solution of caustic 
ammonia, and test the filtered solution with oxalate of ammonia. If the 
powdered acid tartrate be adulterated with either alum or bisulphate of potash, 
the fraud may be detected by chloride of barium, which causes a white pre- 
cipitate {sulphate of baryta) insoluble in nitric acid. Sulphuretted hydrogen 
and solution of ferrocyanide of potassium should produce no change in a 
solution of this salt. 

To detect racemic acid, proceed thus : — Saturate the suspected acid tartrate 
of potash, with pure carbonate of potash, then add lime water, and afterwards 
sal ammoniac. If the sal ammoniac does not completely dissolve the pre- 
cipitate caused by the lime water, racemate of lime is present. 

, It is sparindy dissolved by water. It renders thg^!6lour of litmus red. At a red heat 
it is conyertea mto carbonate of potash. — Ph, Lond. 

Entirely soluble in 40 parts of boilinc water : forty grains in solution are neutralized 
with 30 grams of crystallized carbonate and when then prccimtatcd by 70 grains 

of nitrate of lead, the liquid remains precipitablc by more of the test.^’ — Ph. Ed. 

Physiological Effects. — When taken in small doses, diluted with 
water, it acts as a refrigerant and diuretic ; in larger doses (as two or three 
ilrachms) it purges, and frequently creates flatulence land griping. By con- 
tinued use it disorders the digestive functions, and causes emaciatjpn, most 
probably from defective nutrition, fti excessive doses it produces inflamma- 
tion of the stomach and intestines. A fatal caSe has *becn recorded by Mr. 
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Tyson. ^ A mail, to relieve the effects of drunkenness, swallowed four or five 
table-spoonfuls of cream of tartar* It caused violent vomiting and purging, 
and other symptoms of gastro-enteritis, and pain in the loins. The "thighs 
and legs appeared paralyzed. He died on the third day. On a post-mortem 
examination, the stomach and intestines were found inflamed. The changes 
which the bitartrate undergoes during its passage through the system, and its 
effects on the urine, have already been pointed out (see anie^ p. 180). 

Uses.— -Acid or bitartrate of potash is frequentiy employed to form a 
refrigerant drink in febrile and inflammatory diseases. It allays thirst, 
diminishes preternatural heat, and reduces vascular action. As a diuretic 
in dropsical complaints, it is used either in the same way, or taken in the 
form of an electuary. As purgative it is not usually exhibited alone, but, 
in general, with jalap, sulphur, senna, or some other purgative. Thus, in 
dropsical complaifits, a very valuable hydragogue cathartic is a mixture of jalap 
and bitartrate of potash. In skin diseases and affections of the rectum (as 
piles, stricture, and prolapsus), a very useful purgative is an electuary composed 
of sulphur, bitartrate of potash, and confection of senna. An effervescing 
aj)erient may be prepared by mixing tliree drachms of the bitartrate wdth two 
and a half drachms of embonate of soda: the resulting salt is the potash- 
tartrate of soda. As a tooth-powdery bitartrate of potash is sometimes used 
on ac(;ount of its gritty qualities ; a very good dentifrice consists of equal parts 
of bitartrate, powdered rhataiiy root, and myrrh (see antCy p. 155). 

AlDMINistratjon. — As a hydragogue cathartic, the dose is from four to 
eight drachms ; as an ai)erient, one or two drachms ; as a diuretic, in repeated 
doses of a scruple to a drachm (sec Pulvis Jalapce Compositus), 

1. POTUS IMPERIALIS ; Tisana Imperkilis ; Imperial, — It is formed by 
dissolving one drachm or a drachm and a half of cream of tartar in a pint of 
boiling water, and flavouring with lemon-peel and sugar. When cold, the 
solution may be taken, ad lihitumy as a refrigerant drink in febrile complaints, 
and as a diuretic. 

2. SERllM lACTIS TARIARIZATllM ; Cream of Tartar Tliis is 

prepared by adding about two drachms of the bitartrate to a pint of milk. It 
may be diluted with water, and taken in febrile and dropsical complaints. 


53* Potassse Boro-tartras«— Boro-tartrate of Potash. 

The addition of either boracic ac*d or borax to cream of tartar greatly increases the 
solubility of the latter ; and the compound produced lias been termed wluhle cream of 
tartar (cremor tartari solMlis). It was di^overed by Le E^vre in 1732. 

In the French Codex, the tartras boricopSt^icus is prepared by dissolving 40 parts of 
bitartrate of potash and 10 parts of crystallized boracic acid in 240 parts of water, and 
evaporating the solution either to dryness or to a syrupy consistence, and then spreading 
it on plates to dry. The compound thus obtained is wliite, has a sour taste, is incapable 
of crystallizing, and is soluble in water in all proportions. According to Soubeiran, 
soluble cream of tartar, when_c;hemically pure and saturated with boracic acid, consists of 
KO,2f + BO* or KO,T + Hb'i'. 


^ LondorT' Medical (jo^ette^ vol. xxi. p. 177* 
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In the Prussian Pharmacopoeia^ Tartarus horaxatm is prepared by dissolving one, part 
of borax in ten parts of boiling water, and then adding three parts of depurated tartar 
deprived of tartrate of lime. The solution i% to be evaporated, by a gentle heat, in a 
vapour bath, until it becomes a tenacious mass : it is then to be placed on paper, dried by 
a gentle heat, and rubbed to powder. It is a white deliquescent powder, hping an acid 
taste, and being soluble in its own weight of water. According to Duflos, it consists of 
K0,Na0,2T + 2(K0,B03,2f) + 3H0. ^ 

JlorO-iartrate of potash partakes of the medicin^ properties of cream pf tartar and 
borax. Its great solubility gives it an advantage over cream of tartar. In doses of 
from lialf to an ounce itr acts as a cooling pnrgjitive. In smaller doses it is diuretic, and 
is said to be emmenagpguc. It has bcen.emjployed in dropsical affections, atnenorrhoja, 
hepatic congestion, and various other maladies. As a resolvent, it is given in doses of 
a scmple. 'It has been recommended by Mr. Urc^ as a solvent for litbic acid calculi. 


54. Potassae Citras.'-Citrate of Potash* 

Formula 3K0,C^^H®0^^ ; or 3KO,Ci. Equivalent Weight 306. 

Neutral Citrate of Potash ; Sal Absinthii citratum ; Trihasic Citrate of Po/^//.—Pre- 
pared by saturating a solution of crystallized citric acid with bicarbonate of potash and 
evaporating to dryness. — If Icinon-juicc be substituted for the solution of citric acid, the 
rcisulting compound will contain, besides some mucilaginous and extractive matter, a 
})ortioii of malate of potash (Icali malico-citratum). — ^If commercial carbonate of potash be 
substituted for the bicarbonate, some hydrate of sUica separates when the carbonate is 
saturated with citric acid. 

Neutral citrate of potash is a deliquescent solid, and, therefore, requires to be kept in 
well-stoppcred vessels. It may be obtained in stellated groups of acicular deliquescent 
crystals, having an alkaline flavour, and which, according to Ileldt, contain 2110. It is 
insoluble in alcohol. 

Citrate of potash agrees very much with the other vegetable salts of the alkalies in its 
Tncilicinal effects. It acts mildly on the skin, bowels, and kidneys, whose secretions it 
l)ronioies. It is an excellent refrigerant, soothing or sedative diaphoretic in fevers with 
a hot and dry skin, and is less apt to act on the bowels than the tartrate or acetate of 
p(itasli. When there is a tendency to diarrhoea, the citrate nm be combined with an 
opiate. It is peculiarly valuable when the stomach is irritable. Like the other vegetable 
salts of the alkalies, it communicates an alkaline quality to the urine (see ante, pp. 102 
and 180). The dose of the solid citrate is 9j. to 5 ss. dissolved in a fluidounce of water, 
sweetened, if desii*ed, with syrup, and ttikcn every two or three hours as occasion may 
require. 

1. Liquoe PoTASSiE CiTEATis, Pli. United States ; Solution of Citrate of Potash {Neutral 
Mixture). — ^Take of Presh Lemon-juice, half a pint ; Carbodate of Potassa, a sufficient 
quantity. Add the Carbonate of Potassa gradually to the Lcinon-juice till it is perfectly 
saturated ; then filter. Or, take of Citric Acid, half an ounce ; Oil of Lemons, two 
minims ; Water, half a pint ; Carbonate of Potassa, a sufficient quantity. Rub the Citric 
Acid with the Oil of Lemons, and afterwards with the Water, till it is dissolved ; then 
add the Carbonate of Potassa gradually till the Acid is perfectly saturated; lastly, filter. 

The dose of this officinal solution is a tablespoonLjJ^ur lialf a fluidounce, diluted with 
about an equal measure of water. ^ 

2. Liquoe Potass^ Cithatis Effervescens ; Effervcscim Solution of Citrate of Potash. 

\ — This constitutes the common ejfemescin'Adraught (haustus ejfervescens), or Riverim^s 
potion (potio Riverii), It is an extempiiFancous solution of citrate of potash given in a 
state of effervescence ; and is prepared with bicarbonate of potash and cither citric acid 
or lemon-juice. The latter yields a somewhat more agreeable draught, but is not of 
uniform strength. The following is a formula for its preparation : — 

ifo Potassse Bicarbonatis, gr, xxv. ; Syrupi Aurantii, Tinct. Cardamorni Co. aa. Jj.; 
® distiUatse, 5vj. M. fiat haustus/ cum succi limonum ireccntis £ 388 . vel quantum 
suiiicit, ill actu eflcrvescentim, sumeudus. 


* rharmaceuiical Journal, vol.i. p, 191ft 
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Instead 6f lemon-juice, 17 grains of crystallized 6itric acid, dissolved in half an oimce 
of water, may be substituted. The solution may be flavoured with sugar and oil of 
lemons. 

This draught possesses the properties of the citrate of potash above mentioned in 
addition to niose derived from the presence of the caribonic acid. It is a most valuable 
remedy for allaying irritability of stomach, and has the additional advantage of being very 
grateM, for the carbonic acid covers the taste of the citrate, "^ere the vomiting is 
verv rebellious, two or three drops of the addum hydrocyanicum diL (Ph. Lond.) may be 
adaed to the draught. In fever where there is a tendency to diarrhoea, it will be some- 
times advisable to reduce the proportions of bicarbonate and citric acid used in preparing 
the draught, and to add a small quantity of syrup of poppies. 

The preparation called lemon and kali has been already noticed (sec ante^ p. 480). 


55. Potassae Onlates.*-Oxalate8 of Potash. 

Three compounds of potash and oxalic acid are known. 

1. PotaBBse MonoxalaB; Oxalate of Totash ; Neutral Oxalate ^ Obtained 

by saturating a solution of oxalic acid by carbonate of potash. In the crystalline state, 
its formula is KO, 0-0^,110. It is not employed in medicine. 

2. PotaBBse BinoxalaB ; Binoxalate of Potash.‘--‘l!\m salt is found in the juice of 
Oxalis Acetosella and corniculata, of Rumex Acetosella and Acetosa^ of Rheum palmatwriy 
Spinada oUracea, Atropa Belladonna, Phytolacca decandra, and Geranium acetosum. It 
is obtained by saturating a solution of one portion of oxalic acid with carbonate of potash, 
then adding a second portion of the acid, and crystallizing. In some parts of Germany 
and Switzerland, it is procured on the large scale from wood-sorrel {Oxalis Acetosella) by 
evaporating the expressed juice, redissolving, and ciystallizing. Five hundred parts of 
the plant yield four parts of the crystallized salt, which is termed the salt of wood^sorrel, 
or sal acetosellm. It is not, however, the salt sold under these names in English com- 
merce. It crystallizes in oblique rhombic prisms, winch consist of K0,2(>'0®,3H0 ; 
or, according to Graham, of X0,C2O+H0,C^0^+2H0. If, of two equal quantities of 
tliis salt, one is exposed to a red heat to destroy the whole of its acid, the residual 
alkaline carbonate is just sufficient to neutralize the redundant acid of the other portion 
(WoUaston). 

The oxalic acid contained in the binoxalate appears to pass through the system un- 
changed (sec ante, pp. 102 and 178), and rc-appears in the urine in the form of oxalate of 
lime. Hence, when crystals of the latter salt are desired for microscopic examination, 
they may be obtained by the employment of rhubarb tart or sorrel sauce at table. Those 
persons, however, who labour under the oxalic diathesis should carefully avoid the use of 
all such articles of food. 

3. PotaBBee QuadroxalaB ; Quadroxalate of Potash — This salt is made by neutralizing 
a solution of one part of oxalic acid with carbonate of potash, and then adding three parts 
more of acid. It is sold in commerce under the name of sal acetosellce, or salt of sorrel ; 
and, from a mistaken notion that it is identical with the real salt of wood-sorrel, it is 
frequently termed binoxalate ofi^ptash The sel d’oseille of Ercnch commerce is stated 
bv Berard to be this salt ; but Souot^ran says it is sometimes the binoxalate — sometimes 
the quadroxalate. 

Quadroxalate of potash crystallizes in qolourlcss transparent prisms of the doubly- 
oblique prismatic i^stem ; ana which consisr^4i^^>^^^^^^^0^ or, according to Graham, 
of K0,(?O + + 2(H0,C2O + 2HO). H three parts of the salt be converted into 

carbonate by heat, and added to a solution of one part, the neutral oxalate of potash is 
formed (Wollaston). 

The commercial quadroxalate (salt of sorrel) is not pure ; for I find that it yields, by 
ignition in a covered crucible, carbonate of potash, contaminated with caroonaceous 
matter ; whereas the pure ^uatoxalatc yields the carbonate only. 

It is enii^ioyed for removmg ink stains and iron moulds from linen, and for decolorizing 
straw used for bonnet-making. This salt was Vormcrly used in medicine as a refrigerant. 
In Erance, iablettes ou pakiUes lotsoif arc prepared with it. It possesses poisonous pro- 



Soda. 


523: 


pertifes similar to, but less energetic than, oxalic acid. A case of poisoning by about an 
ounce of this salt W been published by my friend and former pupil, Mr. John Jackson.' 
The accident was not known for an hour and a half after it occu^ed. The symptoms 
were those of great depression of the heart’s action, but without either tetanus or coma. 
The eyes were sore, the vision dim, the conjunctiva a good deal injured, and the pupils 
dilated. The patient ultimately recovered. Half an ounce of salt of sorrel, taken by a 
lady in mistake for cream of tartar, caused death in eight minutes.® The treatment of 
poisoning by this salt is the same as for oxalic acid (see Addum Oxalieum), 

Under the name of salt of lemons (sal limnum) is usually sold a mixture of two parts 
qiiadroxalate of potash (salt of sorrel) and one part cream of tartar. Sometimes, however, 
the quadi’oxalate alone is sold under this nahie. 


Order XII. COMPOUNDS OF SODIUM. 


Sodium or natrium (Na=28), the metallic basis of the alkali soda, has 
not hitherto been employed in medicine. It will not, therefore, require 
further notice. 


56. Soda.— Soda. 

Formula NaO. Equivalent Weight 31, 

Fossil or Mineral Alkali ; Caustic Soda; Oxide of Natrium,^Ymi accurately distin- 
gjiishcd from potash by Du Hamel in 173G. In combination it is found in the mineral 
longdom, in plants (e^iecially those which grow in, or on the borders of, the sea), and in 
many animal fluids. Li tlic anliydrous state it is obtained by the oxidation of sodium. 
In its general properties it ^ees very much with potash (see antcy p. 463), than which 
it is less caustic. Its solution produces no precipitate with the hydrosulphurcts, ferro- 
cyanides, phosphates, or carbonates. From a solution of potash it is distinguished by 
causing no precipitate with perchloric or tartaric acid (unless the solution be very 
concentrated), or with bichloride of platinum, and by the yellow tinge which it commum- 
cates to the flame of alcohol. The only substance capable of producing a precipitate in 
moderately dilute solutions of soda is antimoniate of potash, which causes a crystaUine 
precipitate of antimoniate of soda. This test, however, is not applicable if other bases 
than those now mentioned be present. Sometimes the crystalline form of soda salts tas 
of tlie sulphate and nitrate) is resorted to as a means of distinguishing them from tlie 
potash salts. 

Soda agrees with potash in most of its medicinal properties and uses (see p. 465). 
but, both in the caustic and carbonate state, it is less energetic in its chemical action on 
the tissues ; and, according to Dr. Garrod (see ante^ p. 464), it differs materially from 
potash in its relation to scurvy, 

1. Liquob. Sod.®; Solution of Caustic Soda; Sowp-hoiWs Ige {lixivium saponarium).-^ 
Obtained from carbonate of soda in the same way liquor potass® is procured from 
carbonate of potash (see ante, p. 468). It is mi officinal; but is employed in the 
manufacture of hard soap. 

2. SoDiKHYDBAS; BydrateofSoda. Na^jHO.— Obtained from liquor sod® as hydrate 
of potash is procured from liquor potasar (see ante^ p. 470). It is a constituent of soda- 
ash. It is not officinal. 


London Medical GazettCy Dec. 18, 1840. In the same journal for March 5th, 1841, is a case 
of poisoning by about two scruples of oxalic acid swallowed in combination with carbonate of soda 
(simeroxalate of soda Fj, 

Ann. d'Hyg. Avril, 1842, quoted by Mr, A, S. Taylor. 
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57. SODiE CARBONATES.- CARBONATES OF SODA. 

Soda and carbonic acid are said to combine in three proportions, and to form 
three distinct compounds, viz. : — 


1. Monocarljoiiatc, or neutral carbonate of soda KO, CO® 

2. Se.squicarbonate of soda 2KO,3CO® 

3. Bicarbonate of soda KO,2CO® 


Tlic sesquicarbonato is, perhaps, a compound of the other two carbonates. 


1. Sodse Monocarbonas.— Monocarbonate or Neutral Carbonate 

of Soda. 

Formula NaO,CO®, Fquwalent Weight 53. 

History. — ^Both tliis salt and the scsquicarbonate of soda were probably 
known to the ancients under the term of v/rpor, or nitrum (see p. 500). 
The Halt alkali^ or mgimeu vitri of Geber,^ was a carbonate of soda : the 
word sagimen is a coiTujition of the Ilindee term sajjilocmJ^ In modern 
times this salt has had various appellations, such as 7nil(l 'mineral or fosail 
alkali^ aerated mmeral alkali^ suhearhonate of soduy natrum carbofiicum, 
and now usually carbonate of soda {sodee carbonasy Ph. L.) 

Natural History. — This svdt is peculiar to the iiiorganised kingdom. 

It is found in crystals, or in the form of an efflorescence, in several parts of the world ; 
as in Egypt, Hungary, Bohemia, &c. The following arc the results of various analyses 
ofit:— 

Composition of Natron. 


Soda 

Carbonic Acid 

Soda (dry) 

Common Salt 
Earthy matters 
Water 

Egyptian. 

Hungarian. 

Vesuvian. 

Barbary. 

Bohemian. 

(Klaprotli.)3 

1 326 
20*8 
ir>o 

31*6 

(IJ*‘udant.)4 
) 43*8 

1 30-9 

7*3 

3*1 

1*4 

13*5 

Border «»f 
I.nc Blnnc. 

(Beudant.) 

50*2 

35*1 

traces 

14*7 

('oinmercial 
of Debri’zin. 

(Bcxalant.) 

43-2 

30*4 

10-4 

2*2 

13*8 

(Latnpa- 

tlius.).!) 

14*2 

9*2 

22*4 

9*2 

45*0 

(Beudant.) 

J 46*7 

1 32*3 
traces 
2'7 

5*3 

14*0 

In .small 
layers in 
common salt 
(Beudant.) 

43*6 i 
35 5 5 

4-2 1 
16-7 

(Rcubs.)6 

89*18 

Ca0,C02 '7*44 
Mff(),C02 1*35 
Extract**' 2 03 

100.0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*0 

100*00 


From these analyses it ajipears that the native monocarbonatc of soda contains only one 
atom of water of crystallization. Na0,C0®,110. 

It frequently occurs as an eiffef«i 2 ^.cnco on walls, sometimes in combination with sulphate 
of soda, and is probably dcrive^d the soda salts contained in the limestone used for 
making mortar, or from the soda contained in the coals employed in burning the lime, or 
from the bricks or stones used as the buil^^ material. Carbonate of soda is a con- 
stituent of some mineral waters, wliich arevh^^onsequenee, termed alkaline, or, when 
they also contain a large excess of carbonic acid, acidtdo-alkaline (see ante, p, 303). 

Production. — The commercial sources of carbonate of soda are three — viz. 

ative soda, the ashes of marine plants, and common salt or sulphate of soda. 

— 

matt ^ Invent, of Verify, ch* iv. ; and Search of Verfectwn, eh. iii. 

It is Koyle, Essay on Hindoo Medicine, p, 41. 

straw used for Bd. iii. p. 80, 1802. 

In IVancc, eUmenfaire de Mineralogie, 2mc C-d. tom. ii. p. 310, 1832. 

)ted by .lamesoii, Sysi. of Mineralogy, 2d edit. vol. ii. p. 312, 1816, 

'cd by lamcson, iUd. 
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1. Native carhonate of soda. — Egyptian natron is employed in the arts 
as carbonate of soda; but it appetirs to be sometimes mixed or combined with 
sesqiiicarbonate or bicarbonate (see Sodce SasquicarhonaH). 

Tlie Hungarian native carbonate of soda, called szekso, exudes as nii 
eftlorescent crust upon the surface of the gi’ound. It occurs near 
MariatheresiopeJ, in the department of Bicliar, and also in Lesser Curnania, 
Ti(‘ar Szegedin, where there arc five manufactories engaged in its production. 
Tlu^ soda-earth is lixiviated, the solution evaporated to dryness, and the saline- 
residue heated to redness to destroy the extractive matters. The carbonate of 
soda wliich is obtained is contaminated with sulpliatc of soda, chloride of 
sodium, and earthy impurities.^ 

2, Ashes of marine jdants, — These arc of two kinds — one, called barilla, 
ol)tain(xl from phenogamous jdants growing near the sea; the other, tcrmcnl 
kelj), procured from cry])togainic plants growing in the sea. 

(I. Preparation of Bariua.-llie substaiice call(‘d barilla (sod€B carhonas 
rrnale ; barilla, 1).) is an ash usually obtained by the combustion of plants 
l)r]onging to the order Chenopodiacem ; as s]:>ecies of Sidsola, Salicoriiia, and 
Olieiiopodium. These arc cultivated on the coasts, and wlum ript; are cut, 
dried, and burned in heaj)s : the resulting ash is barilla. It is a hard greyish 
or bluish mass, not delicjuescent, having an alkaline acrid taste, and a peculiar 
odour. It consists of carbonate and sulphate of soda, sulphuret and chloride 
if sodium, carbonate of lime, alumina, silica, mride of iron, and 
carbonaceous matter which has escaped combustion. Tlie carbonate of soda 
is juoduced by the decom])osition of the organic salts of soda contained in the 
jdants before combustion. Several varieties of barilla are known in the 
nvarket : they are distinguished by the names of the places from whence they 
arc^ imported — namely, the Grand Canary and Tencrilfe Islands, Alicant, 
Sicily, Carthagena, and the East Indies. 

Canary barilla is procured from Salsola kali.^ 

Alicant barilla (soda hispanica; soda alicantma) is obtained from 
Salsola saliva, Clienopodium setigerum, and other species.^ It yields from 25 
to 40 per cent, of carbonate of soda. 

Sicily barilla is procured j)rincipally from Salsola saliva: it furnishes, 
according to IY‘e,^ 55 per cent, of carbonate of soda. 

Of the French barillas tw^o only deserve notice — namely, that of Narbonne, 
called salicor, and obtained from Salicornia herbacea, and which yields 14 or 
15 per cent, of carbonate; and that of Aiguemortes, called blanqueite, 
obtained from species of Salicornia, Salsola, and Atriplex, and which contains 
from 3 to 8 per cent, only of alkahne carbonate. , 

The importation of barilla has very mucbsi'iallen off of late years, in con- 
secjuencu of the extraction of carbonate of soda from suljfiiate of soda. In 
LS27, the quantity imported was 32(?,:<839 cwts.;® whereas, in 1840, it was 
only 284 tons.6 

Preparation of Keip.—Kelp (called by the French varcc or Normandy 
soda) is procured by the comWstion of cryptogamic j)lants of the order 

^ Knapp’s Chemical Technology. 

Loudon, Bncyclopadia of Agriculture. '* 

^ Lagasca, quoted in De Candolle’s Thys. V^. p. 388. 

Cours dlllisi. Nat. t. 2nde, p. 488. ^ 

^ A General Statement of the Imports and Exports, print lAl by ord^r of the House of Commons, 
ii4th Feb. 1829. ^ r i 

® Trad^ List, U\\. 5, 1841. 
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Algacese. According to Dr. Greville^^ the species most valued for this 
purpose are Eucus vesiculosus, nodosus and serratus. Laminaria digitata and 
bulbosa, Himanthalia lorea, and Chorda Filum. These are burned in coffers 
of stone or in kilns. About 24 tons of sea-weed are required to produce one 
ton of kelp.2 The resulting ash is kelp. As met with in commerce^ it con- 
sists of hardj dark grey or bluish masses, wliich have an acrid, caustic taste, 
and are composed of chloride of sodium, about five per cent, of carhonate 
of soda (fonned by the decomposition of the organic salts of soda), sulphates 
of soda potash^ chloride of potassium^ iodide of potassium or sodium y 
and insoluble and colouring matters. By digesting kelp in a small quantity 
of water, and filtering and evaporating the solution, crystals of carbonate of 
soda may be procured. But as this salt can be procured at a lower price and 
of finer quality from artificial soda, kelp is now of little value as a source of 
soda. In the Orkney Islands, about 20,000 persons were, a few years since, 
occupied in the manufacture of it.^ 

3. Artificial soda. — T^his is obtained from sulphate of soda, or indirectly 
from common salt. The principal manufactories are situated in the northern 
parts of the kingdom, and are conducted on a most extensive scale. The 
process adopted varies in some of its details in different places ; but it consists 
essentially in the conversion of common salt (chloride of sodium) into sulphate 
of soda, and the decomposition and conversion of tliis into carbonate of soda. 

The sulphate of soda employed is in part obtained from manufacturers of 

chloride of lime, who procure a con- 
siderable quantity in the process for 
generating chlorine : but the greater 
part of it is made expressly by adding 
sulphuric acid to common salt (chlo- 
ride of sodium) . NaCl + H0,S03 = 
Na0,S03 -f- IICl. The hydrochloric 
acid gas evolved in this process is 
highly injurious to vegetable and 
animal life> (see ante, p. 376) ; and 



Furnace for converting Chloride of Sodmm 
into Sulphate of Soda. 

A. Ash-pit. 

B, Grate, 

C. Bridge. 

D, B, First calcining hearth. 

F, F. Its roof. 

6. Second bridge. 

I, I. Square lead pan. 

K, K. Roof of decomposing hearth. 

N. Third bridge. 

O, O. Chimney filled with round flint nodulei^ 

kept continually moist by the trickling of a 
streamlet of water upon the topmost layer. 
The muriatic acid is absorbed by the water, 
and the solution escapes below at P. 

R. Syphon funnel, by which the sulphuric acid is 
introduced. 


various contrivances have been re- 
sorted to to prevent its escape into 
the atmosphere, as by absorbing it 
by water or lime. 

The sulphate of soda, reduced to 
powder, is usually decomposed by 
mixing it with an equal weight of 
ground chalk (carbonate of lime) 
and half its weight of small coal 
uround and sifted, and heating the 
mixture in a very hot reverberatory 
furnace. During the operation it is 
frequently stirred. The product has 
a dark grey or blackish appearance. 


^ AIckb ^ ritannicce^ p. xxi. 

2 Maccullocil s Western IslandSy vol, i. p. 123. * 

* GrevDlc, op, dt. t. « 

•* A very humorous account of the unpleasant cflects of this gas is contained ill the rei>ort of a 
trial at Lancaster, March 21, 1838, the Uuecn v. Airey, in the Times ncvvs]mper. 
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PiiODXJCnoN; PcripicAtion ; Puopeuties. 

and is called crude soda, British barilla, hall alkali, or black balls. It 
consists essentially of carbonate of soda, caustic soda, and oxisulphuret of 
calcium. 

In this process two consecutive changes occur ; in the first place, the carbon 
of the coal deoxidizes the sulphate of soda, the products being carbonic oxide 
and sulphuret of sodium. NaO,SO*+4C=NaS+4CO. In the second 
place, the sulphuret of sodium and carbonate of lime interchange their con- 
stituents, and give rise to carbonate of soda and sulphuret of calcium. 
NaS-f Ca0,C02=Na0,C02-|-CaS. But as a portion of the carbonate of 
lime has been burned or deprived of its carbonic acid before this interchange 
occurs, some caustic soda is also produced. NaS + CaO=NaO + CaS. To 
prevent, in the subsequent operation of lixiviation, the decomposition of the 
carbonate of soda by the sulphuret of calcium, twice as much carbonate of 
lime is used as is necessary to desulphurise the sulphuret of sodium : this 
excess of carbonate of lime is deprived of its carbonic acid by the heat, and 
the resulting lime combines with the sulphuret of calcium to form an oxy- 
snli)huret of calcium. CaO + 2CaS. This has no further action on the 
sulphuret of sodium. 

Tlie following is the composition, according to Richardson, of the Newcastle 

black balls^^ from the balling furnaces : — Carbonate of soda 9‘89, hydrate 
of soda 25*64, sulphuret of calcium 35*57, carbonate of lime 15*67, 
sulphate of soda 3 ‘64, chloride of sodium 0*60, sulphuret of irofi 1*22, 
silicate of magnesia 0*88, carbofi 4*28, sand 0*44, and water 2*17. 

Ball alkali is ground to powder {ground black balls) and lixiviated with 
wat(T, and the carbonate of soda and caustic soda thereby separated from the 
more ditiicultly soluble oxisulphuret of calcium. The solution, by evaporation, 
deposits crystals of monohydrated carbonate of soda, and the mother liquor 
yields a dark crystalline mass, composed of carbonate of soda, caustic soda, 
sulplinrct of sodium, and some hyposulphite of soda (Na0,S202, formed by 
the oxidation of NaS). This is roasted in a reverberatory furnace, to get rid 
of the sulphur (probably in the form of sulphuretted hydrogen). Or it is 
calcined with coal-dust or saw-dust. ITic sul])hate of soda is converted into 
siilpliuret of sodium, and subsequently into carbonate of soda; and the 
caustic soda combines with carbonic acid. The product is called soda-ash 
or soda-salts, and contains about 50 per cent, of alkali.^ From this 
crystallized carbonate of soda is obtained by lixiviating it with water, 
straining the solution, and evaporating. The salt is usudly crystaUized in 
iron pans. 

Purification. — The London and Dublin Colleges give directions for the 
j)urification of the impure carbonate of soda 

'Hie London. College orders of impure Carbonate of Soda, lb. ij. ; Distilled Water, Oiv. 
Boil the impure caroonate of soda m water, strain it while hot. Lastly, set it by, 
tliat ciystfds may be formed. 

The Dublin College directs Carbonate m Soda to be prepared from BariUa, in the same 
way. The operations are to be repeated until the crystals are sufficiently pure. 

Properties. — Carbonate of soda usually forms large crystids, which are 
oblique rhombic prisms (figs. 89 and 90, p. 528), They are transparent, 

* Eor further details, consult Dumas, 2Vai£e de CAimie, t. ii. ; Graham, Mements jjf Chemistry ; 
llraude, Manual of Chemistry ; Duncan, Edinburgh Dispensatory ; Ure’s Dictionary of Arts ; and 
^uapj)’s Chemical Technology, ^ ’ 
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iiQ, 89. Fig. 90. and hav^ a cooling alkaline taste. By ex- 

posure to thd' air they effloresce. When 
heated they undergo the watery fusion, and 
give out their water of crystallization ; at a 
red hcat^ the whole qf the water is ex- 
pelled. Carbonate of soda is insoluble in 
alcohol. It dissolves in twice its weight bf 
water at G()°, and in less than its own 
weight at 212® F. The solution reacts as 
an alkali on vegetable colours. 

CliaracierUticH. — As a carbonate it is 
known by the tests for this class of salts 
already stated (see ante, p. 319). From 
the .bicarbonate it is distinguished by the 
brick-red precipitate winch it throws down 
with bichloride of mercury ; and by s^phate of magnesia causing a Miite pre- 
cipitate with it. As a soda salt it is recognised by the tests for soda already 
stated (sec ante, p. 523). . 

Composition. — ^^Fhc perfect crysMs of the ordinary carbonate of soda of 
commerce have the following composition j— . ^ ^ 




Ordinary Crystal, 


Crystal red need 
hk heigM: 


Atoms. lUg. WC Ter Cent. Klaproth. Kinoan. Bergman. 


Soda 

1 ... 

... * 81 ... 

...... 21-C8 ... 

... 22 ... 

... 21*58 ... 

... 20 

Darbouic Acid 

1 ... 

... 22 ... 

... 15-3» ... 

16 ... 

... 14*42 ... 

... .16 

Water 

10 ... 

... 90 ... 

... ()2*93 ... 

... 63 ... 

... 6400 ... 

... 64 

Crystallized Carbonate of Soda 1 . . , 

... 143 

... 10000 ... 

... 100 

100 00 

100 


Four other CrystaUized monocarbonates of soda have been described : they 
cOntidn respectively 110/5110, GITO, and 8110 (L. Ginelin). 

Impueity. — T he ordinary impurities of this salt are sulphates and chlorides. 
These are detected as foHbw« : — Supersaturate with nitric acid, and then add, 
to separate portions of til© ' diMted solution, chloride of barium ancT nitrate 
pf silver : if the first occasion a white precipitate, it indicates the presence of 
a sulphate — if the second also * produce a white precipitate, soluble in 
ammonia, it shows the presence of a chloride. 

The presence of hj^yiosulphite of soda is detected by hydrochloric acid, 
which causes the evolution of sulphurous acid gas, and the ])recipitation of 
sulphur. Carbonate of lime and also carbonate of magnesia are sometimes 
kept in soKtion by carb(>nate of soda. If carbonate of lime be'^resent, the 
solution deposits, at 32° white crystalline powder, the hydrochloric 

solution of which yields a white precipitate with oxalate of ammonia. 

When freshly prepared it [Crystallize3f<Jarbonate of Soda] is translucent, but in an 
open vessel it m a snort time falls to powderS., It is totally soluble in water, but not at 
all in alcohol. It alters the colour of turmeric ]ike an alkali. — Pk. L. 

A solution of 21 grains in a fluidounce of distilled water, precioitated by 19 grains 
of nitrate of baryta, remains precipitable by more of the test ; and the precipitate is 
entirely soluble in nitric acid. Little subject to adulteration.” — Ph. Ed. 

c 

^HT^IPLOGICAL EFFECTS. — Carbonate of soda is less acrid and caustic, and 
ha^ a, milder and less unpleasant taste, tiian carbonate of potash ; but in other 
respects the effects of these t\^b salts oif botli vegetables and animals arc similar. 
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Uses. — ^Carbonate of sodft is us«d in the same cases as carbonate of potash, 
over which it has the advantage of a less disagreeable taste. Fourcroy 
imagined that as soda is contained- in animals in larger proportion than 
potash, it was a better agent for medicu\al use. Experience, however, has not 
confirmed this opinion, but has proved the^reverse; for both Sir G. Blane^ 
and Mr. Branded state that they obtained beneficial effects,, in calculous 
complaints, from the use of potash, where sotla failed to give any relief. 
Sir G. Blane accounted for this by assuming that spda becomes applied to 
the purposes of the economy before it reaches the kidneys, whereas potash 
is carried to these organs in order to be thrown out of the system. 

Administration. — Crystallized carbonate Of soda is exhibited in doses of 
from ten grains to half a drachm or a drachm. It is sometimes employed in 
tlie manufacture of the effervescing draught. 


20 grains of Crystallized Carbonate of Soda are 
saturMed by about ^ . . ; ; . 


9t grs. of Commercial Crystals of Citric Acid. 
10^ grs. of Crystals of Tartaric Acid. 

. 21 iluidraclims of Lemon Juice. 


Antidotes. — See antidotes for alkalies, p. 161. 

SOD^ CARBOMS EXSICCATA, L. Sodte Carhonas tficcatutn, E, D. ; 
Dried Carbonate of Soda, Carbonate of Soda, Ibj. Apply heat , to the 
Carbonate of Soda in a proper vessel, until, it is dried, and afterwards heat 
it to redness. Lastly, rub it tQ powder, fj . — (The processes of the Edin- 
lurf/h md Dublin Coller^es are essentially the same). Eifty-three grains 
of this preparation are equal to one hmi^red and forty -three grains of the 
crystallized carbonate. It may be exl^bited either in powder or pills. Dose 
from grs. v. to 


' ' ji‘. 

2« Sodse Sesquicarbonas.— Sesquicarbonate of Soda* 

Formula 2Na0,3C02. Equivalent Weiglit 12S, 

Histony. — This salt was first distinguished from the mohocarbonate of 
soda in 1802 by Klaproth.^ ? 

Natural History. — Xliis salt occurs in the mineral kingdom. It is 
probably formed, at least in some cases, by the mutual action of common 
salt and carbonate of lime.*^ 

1. In the province of Sukeiia near Tripoli, and two days' journey from 
Eezzan, there is found, at the bottom of a rocky mouijieiiii^ a substance called 
by the Africans trona (a word from which probably the terms vtfpor, nit rum, 
and natron are derived). It forms thin crii^-/on tjie surface of the earth, 
wliich are rarely an inch in thickness.^ Tne walls of Cassar (or Qasrr), a 
fort^mow in ruins, are said to have .baen built of it. This salt has been 
analysed both by Klaproth, Beudaqi/ 'and Mr. B. Phillips,^ and found to be 
a sesquicarbonate of soda. 

^ Transactions of a Society for the Improvemmt of Med. and Chirury. Knowledge^ iii. 347. 

^ Quarterly Journal of Science, vol. vi. p. 205. 

^ Beiirdge, iii. 83. 

* Berthollet, Essai de Siatique Chimique, t. i. p, 400 ; and Jlfm. sur VEgypte. 

Bagge, quoted by Jameson, System of Mineralogy, vol. ii. ]). 315, 2d ed. 1816 

* Traitc elSment. de Mineralogie, 2eme ed. t. ij. p. 313, 

' Quaiierly Journal of Science, vol. vU. p. 297. 

VOL. I. • ‘ 2 M 
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3. At the bottom of a lake at LaguniUas, near Merida, in Venezuda, is 
found a substance called by the Indians urao. It is collect^ every two years 
by the natives, who, aided by a pole, plunge into the lake, separate the bed 
of earth which covers the mineral, break the urao, and rise with it to the 
surface of the water. It is placed in boats, removed to the magazine, and 
dried in the suii.^ From the analysis of MM. Mariano de Bivero and 
Boussingault^ its composition appears to be similar to trona. 

3. Egyptian natron, deposited on the sides of several lakes to the west of 
the Delta of Egypt, consists of carbonate of soda, sulphate of soda, com- 
mon salt, water, sand, and other impurities in varying proportions. 

The carbonate of soda found in Egyptian natron contains, according to 
Poutet,® more carbonic acid than is found in the monocarbonate, but less 
than that contained in the sesquicarbonate. It is probably, therefore, mono- 
carbonate (see ante, p. 534) mixed or combined with either sesquicarbonate 
or bicarbonate. 

4. The carbonate of soda of the natron of Hungary, (to which reference 
has already been made, see ante, p. 524) is probably similar in constitution 
to that of Egyptian natron. And the same perhaps holds good with respect 
to Bohemian natron. 

Pkepabation. — According to Phillips and H. Rose a crystallized sesqui- 
carbonate of soda is deposited by boiling down and cooling a watery solution 
of the bicarbonate of soda. According to Hermann^ it is formed by 
effervescence from masses of mixed carbonate and bicarbonate of soda. 

Pkopeeties.— The crystals of trona belong to the oblique prismatic system. 
By heat, as well as by long boiling of its watery solution, the sesquicarbonate 
evolves one-third of its carbonic acid, and is converted into the monocarbonate. 

Composition. — It is probable that there are two sesquicarbonates, one 
containing three, the other four atoms of water. 



^ Quarterly Journal of Science, vol. i. p. 188. 
* Jm , de Chim, et Phys^T^. 1 10, 1825. 

^ Jp^rn. de Chim, Mm. t, vi. p. ] 97, 1830. 

^ ChemeatGazeiie , vol. i. p. 142, 1843* 
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The white powder sold in the shops of this country for making soda 
jjowders, and which is denominated carbonate^ hicarbonate, or sesqui- 
carbonate of soda {sodtB sesquicarbonas, Ph. L.) consists either of 
bicarbonate of soda or of a mixture of carbonate and bicarbonate of soda, in 
varying proportions (see p. 533). 

Effects and Uses, — Similar to those of carbonate and bicarbonate 
of potash. 


3« Sodse Bicarbonas.— Bicarbonate of Soda. 

Formula NaO,2CO^,HO. Equivalent Weight 84}. 

Histoey. — This salt was discovered by Valentine Eose. In some works 
it is termed natron carhonicum perfects satiiratum sea acidulum. Alone 
or mixed with carbonate of soda it constitutes the sodce sesquicarbofias of 
the London Pharmacopoeia, — the carbonate or bicarbonate of soda of the 
shops. 

Natural History. — It is a constituent of the mineral waters called 
alkaline or acidulo-alkalinef as those of Carlsbad and Seltzer (see pp. 299 
and 303). 

Preparation. — ^Bicarbonate of soda is prepared by saturating the mono- 
carbonate with carbonic acid. There are several methods of effecting this. 

1. By passing carbonic acid into a solution of the monocarbonate of 
soda. Tliis is the method ordered in the London and Dublin Pharmaco- 
poeias, and still followed at Apothecaries^ Hall, London. The carbonic acid 
is usually obtained by the action of sulphuric acid on whiting. Ca0,C02+ 
110,803 = Ca0,S03 + HO + CO^. In some countries, however, it is obtained 
from natural sources ; as at Vichy, where it is collected from the mineral 
waters.^ 

At Apothecaries^ Hall iron vessels are employed both for the generation 
of the carbonic acid and for holding the saline solution. 

The London College orders the so-called sesquicarbonatc to be prepared with Carbonate 
of Soda, Ibvij. ; Distilled Water, Cong, j. Dissolve the Carbonate of Soda in the Water, 
and strain ; then pass Carbonic Acid into the solution to saturation, that the salt may 
subside. Wrapped and pressed in cloth, dry this with a gentle heat. 

Tlie Dublin College orders of Carbonate of Soda two parts; Water, fve parts. 
Dissolve. Let the liquor be exposed in a suitable apparatus to the stream of Carbonic 
Acid gas, which escapes during the solution of wliite marble in diluted Muriatic Acid, 
until it shall have ceased to absorb gas, and let it rise until crystals form : then, with 
a heat not exceeding 120°, let the liquor evaporate and crystals be formed by cooling ; 
these are to be mixed with the former, dried and po^Sefved in a close vessel. 

In the manufacture of bicarbonate of ^da ^^for the purpose of commerce, 
160 lbs. of carbonate may be dissolved in 13 gallons of water, and carbonic 
acid thrown into the solution in a proper apparatus. The bicarbonate falls, 
as it forms, to the amount of about 50 lbs., and, being separated from the 
^lution, may be conveniently dried by pressure in an hydraulic press. A 
fresh portion of carbonate is dissolved in the mother liquor, and the operation 


f For a description and sketch of the apparatift used in the collection of the gas by D’Arcet, see 
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repeated as before.^^^ By this method of proceeding, a very pure bicarbonate 
is procured ; but the objection to the process is its costliness. 

2. By expoffiny solid monomrhonate of soda to an atmosphere of 
carbonic acid yas , — This is the process ordered to be followed in the 
Edinburgh Pharmacopoeia, and which is usually practised for obtaining the 
commercial bicarbonate. The inonocarbonate rapidly absorbs carbonic acid 
under the developraeiit of heat, and becomes moist, owing to the evolution of 
part of the water of crystallization. 

The Edluhurgh College orders the bicarbonate to he prepared as follows : — ^Fill with 
fragments of marble a glass jar, o])cu at the bottom and tubulated at the top ; close the 
bottom in such a way as to kcc]) in the marble without preventing the free passage of a 
fluid ; (loiiiKict tlic tulmJature (;l()S(;ly by a })eut tube and corks with an empty bottle, and 
this ill like nianncr with another bottle lilled with one part of Carbonate of Soda, and 
two parts of Dried Carbonate of Soda, \v(;li triturated together ; and h^t the tube be long 
enough to reach the bottom of the bottle. Ih^fore closing the last cork closely, immerse 
the iar to the top in diluted muriatic acid contaimid in any convenient vessel ; when the 
whole apparatus is thus tilled with carbonic acid gas, secure the last cork tightly, and let 
the action go on till next morning, or till gas is no longer absorbed by the salt. Remove 
the damp salt whieli is formed, and dry it, either in the air witliout heat, or at a tcmpera> 
ture not above ] 2(f . 

The carbonic acid gas is sometimes develo])cd by tlie action of hydrochloric 
acid (produced in the mauulacdure of carbonate of soda from common salt, 
see ante, p. 526) on clialk.^ 

Smiih's process for tlic preparation of bicarbonate of soda consists in 
placing the ordinary carbonate of soda in a box, and surrounding it by an 
atmosphere of carbonic acid gas under jircssure. As the bicarbonate com- 
bines with much less water of crptallizatiou than is contained in the carbonate, 
a considerable poidion of water is liberated, which, satiuatcd witli part of the 
salt, is allowed to drain oft* : when the gas ceas(js to be absorbed, the salt is 
taken out iiml dried. On examination, it is found to have retained the 
original form of the pieces ; but they have become of a porous and loose texture, 
presenting the appearance of numerous crystalline grains aggregated together, 
and Ivaving a snow-white colour.'^ As, however, the monocarbonate readily 
absorbs carbonic acid, pressure is scarcely necessary. 

The shelves or trays containing the monocarbonate are usually somewhat 
inclined, to allow the moisture to drain from the salt. When the carbonate 
has become fully saturated with carbonic acid, it is dried in stoves gently 
heated by iron ])ipes, and ground between stones, like (lour, care being taken 
that the motion ol the stones is too slow to prevent the evolution of much 
heat. 

This pocess is the most ecNifraical one ; but it is obvious that aU, or nearly 
all, the impurity contained in tiie monocarbonate will be retained by the 
bicarbonate. 

3. By convertiny monocarlonatc into Ucarhonate of soda hy means 
of sesquicarlonate of ammonia , — In the London Pharmacopuria for 1809, 
it was ordered to be prepared by adding the hydrated sesquicarbonate of 


* Braude, Manual of Chem^airg^ 1848. 

® Knapp’s Chemical Technology. 

® Joum ofdJie Philadelphia College of Phann. vol. i., quoted by Dr. Bache, in the United States 
Dispensatory. For a sketch of the apparatus emptoyed by Soubeirau, in performing Smith’s pro- 
cess, see liis Tdorn. TraitS de PhamM. 2me, pp. 289 and 284, 2iidc ed. Paris, 1840. 
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ammonia to a solution of carbonate of soda, and applying a heat of about 100® 
P. to drive off the ammonia : the solution is then to be set aside to crystallize. 
The proportions of the ingredients employed were a pound of carbonate of 
soda, three ounces of sesquicarbonate of ammonia, and a pint of distilled 
water. Winckler^ directs 4 })arts of crystallized carbonate of .soda, 1|- parts 
of sesquicarbonate of ammonia, and 10 ])arts of water. The proportions 
ordered by MM. Henry and Guiboui't^ ai’e 6 parts of the cry^stallized carbonate 
of soda, 2 parts of sesquicarbonate of ammonia, and 4 parts of water. 

Properties. — Perfect crystals of bicarbonate of soda are, according to Dr. 
Thomson,^ oblique rccta.Tigular*i)risms. By oiliers they are described as four- 
sided tables. As usually met with in commerce, this salt is in the form of a 
whitish powder. In the latter state it is usually contaminated with a small 
portion of the carbonate. The taste of this salt is slightly alkaline. It 
restores the blue colour of reddened litmus-paper, but has no alkaline reaction 
on turmeric. By exposure to the air it cllhjresces superlicially. When 
heated, it evolves carbonic acid and water, and becomes the anhydrous 
carbonate. It dissolves in 13 parts, a(;cording to V. Jiose, or 8 parts, 
according to BerthoUct, of cold water. By heat, the solution loses first one- 
quarter, and subsequently one-half of its carbonic acid. 

CharacterisHcs . — As a carbonate, it is recognised by the tests for this 
class of salts before mentioned (see afttcj p. 319). As a soda-salt, it is 
known by the tests for soda (see ajih*, ]). 523). 

The bicarbonate is distinguished from the monocarbonute of soda by the 
following characters : — By its not reddening turmeric, by its more difficult 
solubility in water, by its causing neither a brick-red pr(‘cipitate with the 
bichloride of mercury, nor a white precipitate with the sulphate of magnesia 
of the shops, and by the quantity of carbonic acid which it evolves when 
sulphuric acid is added to it. 

Composition. — Crystallized bicarboiiate of soda has the following com- 
position : — 

Atoms. Eq.Wt, Per Cent. Slromeyer 

Soda 1 .... 31 .... 36-9() .... 87'()b . 

Curbonic Add 2 44 .'i2-38 52*20 

Water 1 .... 9 .... io*71 .... 10*74 .. 

Cryst. Bicarb. Soda 1.... 84.... 100*00.... 100*00 .... 100 00.... 100*00.... 100*00.... 100*00 

According to the analyses of BcrthoUct and Berard, the crystals contain 
twT) equivalents of wat(3r. 

The imlverHleut hicarhonate of j^oda of the sh.Qps is usually a mixture of 
bienrbonate with some monocarbonate. ^The projiortion of alkali in 
bicarbonate of soda is 37*0 per cent., but the salt of commerce generally 
contains upwards of 40 per cent., owln^fto the presence of neutral carbonate 
in the state of protohydrate, wdiichiist salt may be separated by a siufdl quan- 
tity ^of wateP^ (Graham). 

Purity. — When quite pm*e, a moderately dilute solution of this salt occa- 
sions no precipitate with bichloride of platinum, percliloric acid, or tartaric 
acid, by which its freedom from potash is demonstrated.# When supersaturated 


R. Smith. Thomson. Berzelius. Schindler, 

: S-oo;;;: 11'k\ ■■ 89-3i 

. 1U 18.... 10*59.... 10*74.... 10*69 


* Lehrb. d. Phami. ler Th. S. 

^ P)iarm. Ti(monnei\ t. 2ndc, p. 4()1>, cd. 
Chem. of Inory, Bodies^ vol. ii. p. 54. 
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with pure nitric acid, it gives no precipitate with either chloride of barium or 
nitrate of silver, by w^hich the absence of sulphates and chlorides is ehewn. 

To detect the presence of any monocarbonate of soda proceed thus : — Pour 
a small quantity of distilled water over the suspected salt ; shake and allow 
the mixture to stand for a few minutes, and then pour off the clear solution. 
If now a very dilute solution of bichloride of mercury be added to the clear 
liquor no precipitate is produced if only the bicarbonate be present ; if the 
solution be more concentrated, an opalescence or white precipitate is formed, 
which in a few minutes becomes red. If any monocarbonate or sesqui- 
carbonate be present, a red precipitate is formed immediately on the addition 
of the bichloride. 

It is totally dissolved by water. Neither chloride of platina nor sulphate of magnesia, 
unless heated, throws down any thing from this solution. By a strong fire it is converted 
into anhydrous carbonate of soda. — Fh. Lond, 

" A solution in 40 parts of water does not give an orange precipitate with solution of 
corrosive sublimate.” — Fh. Ed. 

Physiological Effects. — The effects of this salt are analogous to tho^e 
of bicarbonate of potash, than which it has a somewhat less disagreeable taste 
and a slighter local action. It is less caustic and irritant than th(i carbonate 
of soda. Its remote or constitutional effects arc analogous to those of the 
alkalines before noticed (see aiitej p. 176. 

Uses. — It is employed as an antacid in those forms of dyspepsia which are 
attended with an inordinate quantity of acid in the stomach ; as a lithonlytic 
in those kinds of lithiasis which are accompanied with an excessive secretion 
of uric acid and the urates ; as a resolvent or alterative in certain forms 
of inflammation, in glandular affections, in sypliilis, and scrofula ; and as a 
diuretic in some dropsical complaints. 

The principal consumption of bicarbonate of soda [sodeje sesquicarhonas, 
Ph. L.) is in the preparation of the effervescing draught, soda powders, and 
Seidlitz pow^ders : in these the bicarbonate is mixed with a vegetable acid 
(either citric or tartaric, usually the latter). Taken in a state of effervescence, 
a solution of this kind is an agreeable and refreshing drink for allaying thirst, 
checking sickness, and diminisMng febrile heat (see ante, pp. 321 and 479). 
The resulting soda-salt (tartrate or citrate) undergoes partial digestion in its 
passage through the system, and is converted into carbonate, which is found 
in the urine (see ante, p. 180), Hence, therefore, these effervescing pre- 
parations may be employed as diuretics and lithonlytics, instead of the simple 
carbonate or bicarbonate of soda, than which they are more agreeable. On 
the other hand they are highly objectionable, and are to be carefully avoided, 
in the treatment of phosphSii; deposits in the urine. Alluding to these 
cases. Dr. Prout^ observes, were 1 required to name the remedy calculated 
to do the most mischief, I should liJStme the common saline draught, formed 
of potash or soda, and some vegetahle ab'd” 

Administration. — The dose of tliis salt is from ten grains to a drachm. Ib 
the preparation of effervescing draughts, a scruple of the powder sold in the 
shops as bicarbonate of soda {sod<B sesquicarhonas, Ph. L.) usually requires 
about 18 grains of crystallized tartaric acid, or about 17 grains of the ordinary 
crystals of (?.itric acid, or four fluidrachms of lemon juice, to saturate it. 

1 ;; ^ 

* Inqulty into the Nature and Treatment of Affections of the Urinary Organs, 3d cd. p, 145. 



Effervescing Powders ; Seidlitz Powders; Soda Water. 686 

1. PlUVERES EFFERVESCENTES, E. Effervescing Powders. Pulvis 
qas carhonicum evolvens. Ph. Euth. (Tartaric Acid, jj. ; Bicarbonate of 
Soda, 5j. and ^s. liv. ; or, Bicarbonate of Potash, 3j- and grs. clx. Reduce 
the acid and either bicarbonate separately to fine powder, and divide each into 
sixteen powders ; preserve the acid and dkaline powders in separate papers of 
different colours.) 

The Soda Powders of the shops consist of 30 grains of bicarbonate of 
soda, contained in a blue paper, and 25 grains of tartaric acid, in a white 
paper. When taken they should be dissolved in half a pint of water. The 
flavour of the solution is improved by adding to the water, before dissolving 
the acid, one or two drachms of simple syrup, and eitlier half a drachm of 
the tincture of orange-peel, or two or three drops of the essence of lemon. 

Ginger Beer powders [pulveres effervescentes cum zingihere) are some- 
times made as soda powders with the addition of five grains of powdered 
ginger and a drachm of powdered white sugar. Another and a better formula 
is the following: — White Sugar, ; Bicarbonate of Soda, gr. xxvi.; 
Powdered Ginger, grs. v. ; Essence of Lemon, gtt. j. Mix, and put in white 
paper. The blue paper contains powder of tartaric acid, 5ss. 

2. PCI VERES SEDLITZEIV8ES, Seidlitz Powders. — Tliese consist of two 
drachms of Tartarized Soda and two scruples of Bicarbonate of Soda con- 
tained in a blue paper, and half a drachm of powdered Tartaric Acid in a 
white paper. These arc to be taken dissolved in half a pint of water, while 
the liquid is in a state of effervescence. These form an agreeable and mild 
aperient. Why they are called Seidlitz powders I cannot understand, since 
they have no analogy to constituents of Seidlitz water. 

3. LIQUOR SODiE EFFERVESCENS, L. Sodee Aqua Effervescens^ E; 
Aqua Carbonatis Sodee Acidula, D. ; Effervescing Solution of Super-^ 
carbonate of Soda ; Soda Water, q^'roperlg so called. (Sesquicarbonate 
[Bicarbonate, E.'] of Soda, 5 j. ; Distilled Water, Oj. Dissolve the carbonate 
in the water, and pass into it, compressed by force, more carbonic acid than 
is sufficient for saturation. Keep the solution in a well-stoppered bottle, 
L. E. — ^The process of the Dublin Pharmacopoeia is essentially similar, 
except that carbonate of soda is substituted for the bicarbonate). — ^This 
solution is employed in the same cases as bicarbonate of soda. The additional 
quantity of carbonic acid contained in it renders it more agreeable, and not 
less effectual, as an alkaline agent, in its operation on the system generally. 
It is employed to counteract or prevent the inordinate secretion of uric 
acid and the urates ; but both this and soda water powders are highly 
injurious in phosphatic deposits (see p. 531^^ 

The Bottled Soda Water of the shops is in general only carbonic acid 
water (see ante, p. 324). WebVs Soda Water contains 15 grains of 
crystallized carbonate of soda in<<Uach bottle. If, after it has ceased to 
effervesce, tartaric acid be added to bottle soda water, the effervescence is 
not renewed unless an alkaline carbonate be present. 

Liquor sodm effervescens may be extemporaneously made by pouring 
carbonic acid water into a tumbler containing half ^ drachm of bicarbonate 
uf soda. 

A fraudulent imitation of soda water is said^ to haye been practised, by 
adding a few drops of sulphuric acid to a solution of carbonate of soda in 



536 INORGANIC BODIES. — ^Biboeate of Soda or Borax. 

water, and instantly corking the bottle. The fraud may be detected by 
chloride of barium, which throws down a white precipitate insoluble in nitric 
acid. 

4. SODiE CARBOMTIS AQUA, D. Solution of Carbonate of Soda. 
(Take of Carbonate of Soda any required quantity ; dissolve in water, and 
let the specific giavity of the liquor be to that of distilled water as 1024 to 
iOOO. A liquor of tlie same specific gravity is prepared by dissolving an 
ounce of [crystallized] caibonate of soda in a [wine] pint of distilled water) . 
Dose from fjiij. to fjij. 

5, TROCHISCI SODiE BICARBOMTIS, E. Soda Lozenges. (Bicarbonate 
of Soda, 5j. ; Pure Sugar, Jiij. ; Gum Arabic, 5ss. Pulverise them, and, 
with mucilage, beat them into a proper mass for making lozenges). 
Employed to relieve too great acidity of stomach. 


58. SODiE B1BORAS.-BIBORATE OF SODA OR BORAX. 

formula NaO,2BO^ LquimUnt Weight ]01. 

History. — The word borax is derived from the Arabic baurak (also 
written haurach), a term applied by the Arabians to the vlrpov or nitrum of 
the Greeks and Romans (see ante^ p. 516). It is probable that when the 
Arabians first became ac((uainted with our borax, they considered it as a kind 
of nitrum. Subsequently, however, when the difierence between nitrum and 
biborate of soda became known in Euro])e, the latter exclusively retained the 
name of borax. ^ It is probable that the baurak of Geber^ was our borax. 

Perhaps tlu'. artificial chrysocolla (x(>v<rofcoXXa, gold-solder) alluded to by 
Pliny, 3 and which, he says, was used as a gold-solder [guri glutimim), and 
was termed santerna, contained borax. 

In modern times borax has been termed borate^ sub-borate, or biborate 
of soda {soda* boras, sub-boras, vel biboras), according to the presumed' 
atomic weight of boracic acid. 

Na'J'URal History. — Borax is a substance peculiai to the mineral kingdom. 
It has been found in some mineral waters, as those of San Rcstituta, in Ischia.^ 
It occurs also in the waters of certain lakes, especially those of Thibei- and 
Persia. 

About fifteen diiys^ journey north from Teeshoo Lomboo [Tissoolumboo], 
in Thibet, is a lake, said to be about twenty miles in circumference, and 
supplied by brackish springs rising from the bottom of the lake itselL In 
consequence of its high situation, during a pari of the year this lake is frozen 
over. The water of it contains ifh solution both common salt and borax. 
The latter crystallizes on the edges and skdlows of the lake, and is taken u]) 
in large masses, which are broken and dried.® It is stated that the natives 

^ Beckmann’s History of Inventions, vol. ir. p. 559, 1814. 

® Search of lerfection, chf'iii. 

3 HisL Nat. lib. xxxiii. cap. 29. — For some remarks on chrysocolla, see Adams’s translation of 
Paulus .Sginel., vol. iii. p. 415. t 

^ Gairdner, On Mineral ^f>rings, p. 41 4. 

® Turner’s Account of an Embassy to the Court of Teshoo Lama, in Thibet, p. 406, Lond. 1800. 
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mix it with an earth thinly covered with butter, to prevent the borax evaporating ! ^ 
It is imported, usually from Calcutta, under the name of lineal [tinkary 
Persian ; from tincava^ the Sanscrit name for borax, ^ or crude lorax [borax 
cruda sen nativa), in the form of flattened six-sided prisms, coloured with a 
greasy unctuous substance, said by Vauquelin to be a fatty matter saponified 
by soda : the colour is yellowish, bluish, or greenish. Mojon states that the 
greenish-grey matter which surrounds some kinds of rough borax, contains 
native boron. 

Borax of a superior quality is said to be procured in China,^ where it is 
called poyKj-cha (yt pounxaJ^ Zala and swaga [sohagay Hindostanee) are 
said to be Thibetan names for this salt (Leonhard). 

Prepakation. — Commercial borax is obtained either by the purification of 
native borax (tincal), or by saturating boracic acid with soda. 

1. By refining tincaL — ^The method of purifying tincal, or native borax, 
has always been kept as secret as possible. It was formerly practised at 
Venice ; and hence refined borax was called Venetian borax [borax veneta). 
Afterwards it was })ractised at Amsterdam. 

In order to destroy the fatty or saponaceous matter which coats the crystals 
of tincal, some manufacturers, it is said, calcine them, and afterwards dissolve 
and crystallize the salt. 

Another method is to wash the crystals several times with cold water, to 
which some lime has been added ; dissolve the washed crystals in hot water, 
to wliich some chloride of calcium has been added; strain, evaporate, and 
crystallize. By the reaction of the chloride of calcium on the soapy matter, 
there are formed some chloride of sodium in solution, and an insoluble 
calcareous soap, which is got rid of by filtration. 

A third method of purifying tincal is to wash the crystals with a solution 
of caustic soda. Dissolve the washed crystals in water, add some caustic soda 
to the solution to precipitate the earthy matters, decant and evaporate the 
clear solution so as to obtain crystals. 

Borax is usually crystallized in wooden vessels lined with lead, and which 
have the form of short inverted cones. Borax thus purified is called refined 
borax [borax depurata purificata). 

2. By saturating native boracic acid with soda. — ^The mode of preparing 
boracic acid in Tuscany has been already described (see ante^ p. 325). The 
rough or crude acid usudly contains from 17 to 20, or more, per cent, of 
impurities. It is converted into borax in the following way : — Dissolve car- 
bonate of soda in w^ater contained in tubs lined witli lead and heated by steam. 

► Add coarsely j)ulverised boracic aend. The evol\n}d gas is passed tlirougli 
sulphuric acid, to detain any carbonate of j^rnmonia which may be contained 
in it. Boil the liquor, and let it stand for ten or twelve hours. Then draw 
it off into wooden crystallizing vessels lined with lead. Here rough or crude 
borax is deposited. This is refupcd by dissolving it in w^ater, contained in a 
tub lined' with lead and heated by steam; adding more carbonate of soda, and 
crystallizing. The crystals are idlowed to drain, and when dry are packed in 
chests. In this way is obtained common or prismatic borax. 

J Anderson’s periodical called The Bee^ vol. xvii. p. 22, Edinb. 1793. 

Royle’s Essay on, the Antiquity of HindoasMedidne, p. 23. 

Ainslie’s Materia Medica, vol. i. p. 45. 

Eeonhard, Handb, der Oryktognosicy 1826. 
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Octahedral borax is obtained by employing more concentrated solutions : 
it deports at &onr 174® to 138® 

Sautter has patented a dry process for preparing ^rax. It consists in 
mixing 88 parts of pure diy boraoic acid with 45 parts of crystdlized carbonate 
of soda, and placing the mixture upon wooden shelves in a heated room. The 
boracic acid expels the carbonic acid and some water, and combines with the 
soda.^ 

Proferties. — It usually occurs in large, colourless, transparent prisms, be- 
longing to the oblique prismatic system {prismatic borax), ]NaO,2BO3,10HO. 
It also occurs in octohedrons (octohedral borax), Na0,2B03,5H0. In 
commerce, we frequently meet with it in irregular-shaped masses. Its taste 
is saline, cooling, and somewhat alkaline. It reacts on turmeric paper like 
an alkali. By exposure to the air, it effloresces slowly and slightly. When 
heated, it melts in its water of crystallization, swells up, and forms a light, 
wliite, porous substance, called calcined borax {borax nsta sen calcinaia). 
At a higher temperature it fuses into a transparent glass, called plass of 
borax {borax vitrijicata), which is anhydrous borax, Na2B0‘'*. It is soluble 
in twelve parts of cold, or in two parts of hot water. 

Characteristics, — Borax may be recognised by the following characters : — 
It reddens turmeric paper ; it fuses before the blowpipe into a glass, which 
may be readily tinged by various metallic solutions ; thus, rose red by ter- 
chloridc of gold, and blue by solutions of cobalt : if a few drops of sulphuric 
acid be added to powdered borax, and then spirit of wine, the latter will, when 
fired, bum with a green-coloured flame; lastly, if, to a strong hot solution of 
borax, sulphuric acid be added, boracic acid will be deposited in crystals as 
the liquid cools (see ante, pp. 327-8). The tests now mentioned for the 
most part only prove the salt to be a borate : the nature of the base is deter- 
minable by the tests for soda, before described (see ante, p. 523). 

Composition. — ^Tlie following is the composition of borax ; — 

Atoms. Mq. Wt. Per Cent. Berzelius. L. Omelin. Bxrwm. 

.. 1 81 16-33 16-31 17-8 17 

.. 2 70 36-65 36-59 85 6 84. 

..10 90 47-12 4710 46-6 49 

^ lOO-flO 100-0 100 

Octahedral borax contains only five equivalents of water, Na0,2B0^5H0. 
It offers several advantages in the arts over the prismatic variety.^ . 

Physiological Effects. — The effects of borax have been imperfectly 
ascertained. Its local action is^that of a mild irritant and chemical agent : 
applied to sores, it excites smarting >Rnd, taken into the stomach in large 
doses, causes vomiting. , 

The constitutional effects are probably those of a mild refrigerant and 
diuretic. Wohler and Stehberger detected it in the urine (see ante, p. 101), 
so that it passes out of the system unchanged. 


^ PayiBi, Ann. de Chim. et de Physique, 3me Ser. tome ii. p. 322, Juillet 1841 ; also Knapp s 
Chemical Techh>logy. 

* Knapp’s Chemical Technology. « 

^ Guiboort, Hist, des Prog. t. i. p. 191, ed. 3me. 


Soda 

Boracic Acid 
Water. 
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Physiological Effbots; Uses. 

Borax is usually regarded as an agent ex^cising a specific influence over 
the uterus; promoting menstruation, alleviating the pain which sometimes 
attends this process, facilitating parturition, diminishing the pain of accouche- 
ment, and favouring the ^pulsion of the placenta and lochia.^ It has also 
been termed an aphrodisiac.® 

Borax has also been regarded as producing the effects of alkalies on the 
system.^ When Homberg asserted that boracic acid was a sedative (see ante^ 
p. 3^8), borax was supposed to possess similar properties. 

After the present article was in type and the proof corrected, I received Dr. Buchner’s 
iRepartorumfur die Pfuimacie, Bd, xlix. Heft 1 and 2, 1848, containing Dr. Binswanger’s 
prize essay on boracic acid and borax, as well as on other borates. 

^ It appears that in 1844 the Medicd Faculty of Munich offered, as the subject of a 
prize essay, the pharmacolomcaJ properties of boracic acid and borax. Three papers 
were sent in, one by Dr. llinswanger, to which the Academic prize wasa^udged; a 
vjccond by Dr. Miickd, to which another prize was given ; and a third by Dr. Fliigel. 

1 am only able to give a short abstract of Dr. BinswangcFs conclusions, drawn from 
his })hysiologicul and chemical experiments. 

1 . lioracic Acid. — Possesses very slight physiological properties. In doses of from 5j. 
to 5iij. it occasions a feeling of oppression at the stomach, eructation, nausea, and even 
vomiting. In smaller doses it becomes speedily absorbed, and is eliminated by the kid- 
neys, whose secretion it promotes. As a medicine it has less value than carbonic acid, 
to which it is analogous. 

2. Borax. — in a pharmacologicjil point of view, tliis salt resembles carbonate or bicar- 
bonate of soda. Like the carbonate it has an alkaline reaction, acts as an antacid, and, 
when in solution, absorbs carbonic acid, and dissolves fibrine, albumen, casein, and uric 
axifl. Swallowed in large doses it occasions oppression of stomach, nausea^ and vomiting. 
It becouK's absorbed, and is afterwards eliminated by the kidneys and other secreting 
organs. Biriswaiiger detected it in the blood of the portal vein, in the bile and the 
saliva. It has, therefore, doubtless an influence on the process of cbymification. In 
very large and repeated doses it produces the injurious effects of the alkalies : as inflam- 
mation of the stomach and bowels, disordered digestion, and a scorbutic condition. On 
Eiiiswanger liimself the use of it caused an impetiginous eruption. The author asserts 
that borax has no peculiar specific effect on the nervous system, sexual organs, or mucous 
surfaces. It has no specific power of exciting uterine contractions, of promoting men- 
struation, or of curing aphthous affections ; though, like the carbonated alkalies, it may, 
by relaxing muscular fibres, slightly relieve spasm of the uterus, or, by its Hquefacient 
properties, promote the evacuation of menstrual blood, or by its mild alkaline qualities 
improve the condition of the skin and mucous surfaces. As a lithonlytic for unc acid, 
Eiiiswanger considers it more useful than any otlier salt ; for, though its solvent power 
for tills acid is inferior to that of carbonate oi litbia, the rarity of the latter salt renders 
it less available. Borax acts as a solvent for uric acid, by yielding up part of its soda to 
form the soluble urate of soda ; but it has no power of preventing the formation of this 
acid : it acts merely as a lithonlytic, that is, as a solvent for the already formed acid. 

4. Tlic borate of potash and tlie borate of ammonia resemble borax in their action on 

the system. ^ 

5. Tartaras boraxatns (see ante^ p. 521) resembles bitartrate of potash, than which it is 
somewhat stronger, because it is more soluble. ^ 

Uses. — As a local agent y borax is euaployed as a detergent in aphthae and 
ulceration of the mouth. In some skin diseases it has been used with great 
benefit. In pityriasis versicolor (dhled also liver spots or chloasma)^ a strong 
solution of borax (as 5ss. of borax to fsviij. of water) is a most valuable 
remedy. It should be applied by a sponge or rag. A solution of 5ss. of 

— — — — — -j — ^ ~ 

* 1. F. Metickc lie Virtute Boraeis. Dies, inaug. Med., Jense, 1784 ; Vogt’s Pharmakndynamik ; 

2 Diet, of Pract. Med. art. Ahortidn. ^ 

Virey, Bull, de F/iatmacie, 1. v. p. 200, 1813. 

Vogt, u^i. cH . ; and Sundelin, Heilmiliellehre. 
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borax in fjviij. of rose-water is sometimes employed as an useful cosmetic. 
In gonorrhoea and leiicorrhoea an a(iueous solution has been occasionally used 
as an injection with success. Unf/uetftum horacis (composed of 5j. of borax 
to aj. of lard) has been applied to inflamed and painftd hemorrlioidal tumors 
and to cracked nii)])les. 

Internalli/, it has been used as a hthonlytic (see mite, p. 260) ; to act as 
a diuretic in dropsical allections ; and to influeiuie the uterus in the cases 
before mentioned. Dr. Copland recoimnends it, in conjunction with ergot of 
rye, to promote uterine contractions. I have occasionally employed it in 
amenorrlKca, but with doubtful success. 

Administration. — Tlie dose of it is from half a drachm to a drachm. As 
a detergent in aphtlue, it may be used in powder, mixed with sugar or with 
honey. 

MEL BORiVCIS, L. E. D. ; Honey of Borax ; Mellite of Borax. 
(Borax, powdered, 5j. ; Honey [clarified, Z. 7>.] Sj. Mix.) — A convenient 
form for the employment ol' borax in the aplithm of children. Dissolved in 
water, it may be employed as a garghi in ulceration of the mouth and throat. 


59. SOD^ PHOSPHAS.-PHOSPHATE OF SODA. 

Formula HO,2NaO,i?PO^ + 24HO. Equivalent Weight 359. 

History. — This salt mtis long known before its true nature was understood. 
In 1737, it was noticed by Ilellot, who detected it in the urine. In 1740, 
Haupt described it under the name of ml mirahile ])crlatum, or wonderful 
perlatcd mlt (called perlated, from the pearl-like appearance which it assumed 
when melted by the blow-pipe). Eouelle, Jun., in 1776, and Klaproth, in 
1785, showed that it was a compound of phosphoric acid and soda. It was 
introduced into medicine, as a purgative, by Dr. (George Pearson. 

It has had various names besides the one above mentioned. As it exists 
ready formed in the urine, it lias been called sal urinw humanw nativum. 
It was formerly termed the alcali minerale phosphoratuni. in the shops it 
is commonly called tasteless paryiny salt, or simjdy tasteless salt. To 
distinguish it from the other compounds of ])liosj)horic acid and soda, it is 
frcipiently termed the common or rhomhic jdtospimte of soda, and not iin- 
frequently the neutral phosphate of soda. It has also been cidled the tri- 
phosphate of soda and basic water. 

Natural History. Phosphate of soda occurs in both kingdoms of 
nature. ^ ^ 

a. In tiie Inorganised Kingdom. — It is a constituent of some mineral waters ; viz. 
those of Steinbad at Tdplitz, of Gcilnau, PjIcluBgen, Sellers, and Ncundorf.^ 

In the Organised KponoM. — ^It is foun^ in the aslies of plants.^ It is a con- 
stituent of some animal fluids, as the hood and urine. According to Liebig,^ the blood 
owes its alkaline quality, and its powers of absorbing and of giving oil* again carbonic 
acid, to this salt. 

Preparation, — Thc^ Edinburgh and Dublin Colleges give each a formula 

% 

^ ftrAirdner, On- Mineral Sqtringsy p. 19. 

^ Johnson, Leciures on 4^9ricidtural Chemistnj, p. 331, 2d edit. 1847. 

Jksearches on the Ckemistrg of Food, pp. lie and 117. 
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for its preparation. The Tiondon College admits it as an article of tlie Materia 
Medica; that is, to be bought ready prepared. 

The fjdmhnrgh College orders of Bones burnt to whiteness, Ibx. ; Sulphurie Acid, Oij. 
and 1 3iv. ; Carbonate of Sodfi, a sufiicicnc;y ; Bulvrerize the bones and mix them with the 
acid ; add gradually six j)mts of water ; digest for thretj days, replacing the water which 
evaporates ; add six ] lints of boiling water, and strain through strong linen ; pass more 
IxMling watCK through the mass on the filter till it comes away nearly tasteless. Let the 
ini])urlties subside in the united li(piors, pour off the clear fluid, and concentrate to six 
pijiis. L(!i tlic iiunurities again settle; and to the clear limior, which is to be poured off 
and hfialcd f o ebullition, add carbonate of soda,, previously dissolved in boiling water, 
until the acid is coinpU’tely neutralized. Met the solution aside to cool and crystiillize. 
More crystals will lie obtained by successively evaporating, adding a little carbonate of 
soda iill the liquid excafs n feeble alkaline n^action on [reddened] litmus paper, and then 
id lowing it to cool. Preserve the crystals in well-closed vesseds. 

JhihJbi College orders of Bone Ashes, reduced to powder, len parts ; Sulphuric 
Acid, of commereo, sevtoi parts ; and carbonate of soda, dissol veal in hot water, eight parts. 
The (lireciioiis for conducting the i>roecss arc essentially the same as those of the 
Ediulmrgh ('ollege. 

Tlic prodiuds obtaimxl by the iniitunl reaction of sulphuric acid and bonc- 
ash ar(^ carbonic acid, sulphate of lime and a soluble superphosphate of lime 
(sec ante, p. 3£9) ; tlie latter reiiiairis in solution, while the second is, for 
the most ])art, precijiitated. On the addition of carbonate of soda to tlie 
liquor, phosphate of soda is formed in solution, subphosphatc of lime is pre- 
cipitated, and carbonic acid gas escapes. A slight excess of carbonate of soda 
promotes the formation of crystals of phosphate. 

JhiopuRTiES. — Tliis salt crystallizes in oblique rhombic prisms belonging to 
the obliipie prismatic system (sixi ante, p. 142). The crystals are transparent, 
but by (i\j)Osurc to the air efllorescc and become opaijiic. Their taste is 
cooling saline. Tliey react feebly on vegetable colour like alkalies. When 
iK^ated, th(.iy undergo the w^atery fusion, givcj out botli ilicir basic water and 
water of crystallization, and form a white mass called jtgrophosphate of soda : 
(2]N[a(),f)/yP05). The crystals of ])hos])hate of soda require, for their solution, 
four times their weight of cold or twice their weiglit of hot water : they are 
iu!arly insoluble in alcohol. 

iUuiractcristics , — As a soda-salt it is known by the tests for tliis base 
already mentioned (see anie^ p. 5215). As a tribasic phosphate its character- 
isti(',s have been already stated (see ante^ p. 835 and 33{)). Another character 
by which this salt is known is its crystalline form. 

Composition. — The following is (lie composition of this salt : — 


Soda 

'IVibasic Phosphoric Acid 

Jhisic Water 

Water of Crystalliaation. . 


Atoms. 
... 2 .. 
... 1 .. 
... 1 .. 
. . . 24 . . 


Eq. Wt. 

.. 62.... 
.. 72..,. 


9.... 
.. 216 .... 


Per Cent. 
17*270 .. 
20*056 .. 


Berzelius. Clark. Graham. Malaguti. 
. 17*67 r 16*71 

. 20*331 •• ••** ^ •• 118*80 


■■ «2-9.. U-25 


Vlialeof SiSa”!"!*.'?™™’} ^ *59 .... 100-000.... WOO.... WOO.... 100-0 .... 99-76 

# 

If this salt be dissolved in water and tlie solution evaporated at a tempera- 
ture of 90® it crystallizes with only fourteen atoms of water of crystallization. 
H0,2Na0,cP05,14H0. 

Impurity. — A s met with in commerce, phosphate of soda is usually 
tolerably pure. 


Exposed to the air it slightly effloresces. It is totalk dissohjed by water, but not by 
^ilcohol. What is thrown down from the solution by chloride of bmuni is white : the 
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precipitate by nitrate of silver is yellow, unless the phosphate has been previously made 
red hot. Both precipitates are soluble in nitric acid. — Lond, 

If the precipitate caused by the chloride of barium be not totally soluble 
in nitric acid, a sulphate is present. If that caused by nitrate of silver do 
not entirely dissolve in nitric acid, a chloride is present. 

“ An efflorescent salt ; 45 ^ains dissolved in two fluidounces of boiling distilled water, 
and precipitated by a solution of 50 grams of carbonate of lead in a fluidounce of 
pyroGgneous acid, ^1 remain precipitabic by solution of acetate of lead.” — PL Ed. 

Physiological Effects. — In doses of an ounce, or an ounce and a half, 
it acts as a mild antiphlogistic purgative, like sulphate of soda. 

In smaller doses it operates like other saline substances (see ante, p. 178). 
Being an important and essential constituent of the healthy blood, it has 
been supposed that this salt would be less obnoxious to the organism than 
those salines which are not constituents of the body, and that it would pass 
into the system more readily. Moreover, some benefit has been expected from 
its influence as an agent acting on the blood, sometimes supplying a deficient 
ingredient and modifying its crasis. Purthermore, in diseases of perverted 
nutrition in which there is a deficiency of phosphates in the tissues, and in 
maladies in which the urine is deficient in phosphates, this salt has been 
employed with the view of supplying to the system one of its normal and 
apparently deficient constituents. Most of these notions, however, are hypo- 
thetical, and have not been supported by experience. 

Uses. — As a purgative it has been employed in the diseases of children and 
dehcate persons, in preference to other saline substances, on account of its 
slight taste and mild action on the stomach. It is well adapted for febrile 
ana inflammatory disorders. 

It is one of the substances which have been employed in cholera, to restore 
to the blood its deficient saline matters^ (see ante, p. 181). 

On account of its supplying phosphoric acid, it has been supposed to be 
particularly applicable in those (Useases in which there is a deficiency of phos- 
phate of lime in the bones. Now there are two distinct diseases in which there 
is a deficiency of earthy matter in the bones ; viz., rachitis, in which there is 
a defective deposition of phosphate of lime ; and mollities ossium, in which 
the calcareous phosphate has been absorbed. In neither of these maladies, 
however, is there any evidence that the prime cause is a deficiency of material 
in the system : it seems referable rather to perverted vital action ; and there 
is no evidence that this has been relieved by the use of phosphate of soda. 

It has also been administered in diabetes. It has been resorted to for the 
purpose of supplying the system with an ingredient in which it was supposed 
to be deficient. For in this malahy the phosphates of the urine are stated to 
be dimimsh^. Simon,^ however, declares that the amount of earthy phos- 
phates in diabetic unne is not much below the normal average. Nicolas, 
Gueudeville,® Dr. Latham,^ and Dr. Sharfcey,® have employed phosphate of 
soda in diabetes with asserted benefit. B is said to promote the healthy 

^ Dr. O’Shaughnessy, on the CJiemical Pathology of the Malignant Cholera p. 54. 

^ Animal Chemistry, vol. ii. p. 294. 

* Nic(fe8 et Gueudeville, Beeherckes et Experiences Medicares sur laJHabhteSuerSe, Paris, 1803. 

^ Facts and Opinions eonoerm^ DiaJbetes^ Lond.* 1811. 

» Transactims of the Jssihiation of Fellows and Ucentiates of the King and Queen's College of 
Physicians in Ireland^ vol. iv. p. 879. 
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action of the stomach, to keep the bowels regular, and to lessen the discharge 
of urine. 

Phosphate of soda is one of the substances which have been employed as a 
solvent for lithic acid calculi (see ante^ p. 260). 

Administration. — ^As a purgative, it is given in doses of from six to twelve 
drachms. It is best taken in broth or soup. As an alterative, the dose is one 
or two scruples three or four times a day. 

SOllITlO SOD^ PHOSPHATIS, E. ; Solution of ’Phosphate of Soda. 
(Phosphate of Soda [free of efflorescence], grs. clxxv. ; Distilled Water, f^viij. 
Dissolve the salt in the water, and keep the solution in well-closed bottles). — 
Used only as a test. 

Phosphate of soda is principally valuable as a test for magnesia (see 
Magnesia) . It is also used to precipitate certain metallic oxides, especially 
oxide of lead (see Litharpyrum, Plumhi Acetas, and Plunibi Carhortas^. 


60. Sodse H 3 rposiilplii 8 .— Hjqiiosiilpliite of Soda. 

Formula NaOjS^O®. Equivalent Weight 79. 

Evposulfihis natricus seu sodicus ; Sulphis iodee sulphur attis , — ^First noticed by Chanssier^ 
in 1/99. In the French Codex for 1839, the following directions are given for the pre- 
paration of this salt: — ^Take of Crystallized Carbonate of Soda, 320 parts; Distuled 
Water, 64-0 parts ; Sublimed Sulphur, 40 parts. Dissolve the carbonate in the water, 
add the sulphur, and pass a stream of sul^urous acid through the solution. When the 
gavs shall be in excess in the liquor, hyposulphite of soda is in solution. Then boil for a 
few minutes, filter, evaporate by a gentle heat to a third of its volume, and set aside in a 
cool place, that crystals may form. — ^In this process carbonic acid is evolved, and the 
hy]:)osulphite of soda formed in solution. Na0,C02 + SO + 8 ~ Na0,S202 + CO^. — ^There 
arc several other methods of preparing tliis salt. The following is given by Walchner* 
as a re*.adY mode of preparing it : — ^Pure crystallized carbonate of so(& is dried as much 
as possible, and reduced to a fine powder ; 1 lb. of it is then mixed with 10 oz, of flowers 
of sulphur, and the mixture heated in a glass or porcelain dish gradually, until the sulphur 
melts. The mass, which cakes together, is kept at this temperature, and is divided, 
stirred, and mixed, in order that each part may be brought into contact with the atmo- 
snliere. Tlie sulphuret of sodium formed passes, under these circumstances, by the 
absorption of oxygen from the atmosphere, with a slight incandescence, gradually into 
sulphite of soda. It is dissolved in water, filtered, and the liquid immediately boiled with 
flowers of sulphur : the filtered, nearly colourless, strongly concentrated hquid affords 
hyposulphite of soda in very pure and heautiful crystals, and in large quantity. 

According to Mitscherlicn, hyposulphite of soda crystallizes from a hot, watery solution 
without any water of crystallization, NaOjS^O^ ; but from a less concentrated solution it 
separates in large, transparent, oblique prisms composed of Mi0,S202j5H0. The crystals 
are odoinless, and have a cool, afterwards bitter, taste. They readily dissolve in watcff, 
but not in alcohol. If sulphuric acid be added to ff solution of this salt, sulphurous acid 
IS disengaged, and sulphur precipitated. Withr^itrate of silver the hyposulphite of soda 
yields a white precipitate (Ag0,S202), which ultimately becomes black, owing to its con- 
version into sulphuret of silver, AgS (whibh precipitates), and sulphuric acid, SO® (which 
remains in solution). Its power of dissolving chloride of silver, as well as other argentine 
coMounds, has led to its use in the Daguerreotype process. 

Hyposulphite of soda operates as a resolvent, alterative, and sudorific. It was fiirst 
^ployed in medicine by Chaussier, and afterwards by Cazepave, Pleischl, Van Mons, 
havizzai and others. It has been used as a substitute for the natural sulphureous waters 


^ Journal de la SociSie des Pharmaciem de Paris, tom. i. p. 406, 4to. Nov, 1799. 
^ Chemical Gazette, vol. i. p. 524, 1848. 
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(see p.'298) ; in chronic cutaneous maladies (acnc, porrigo, &c.) and visceral affec- 
tions caused by their metastasis ; in secondary syphilis ; in gouty, rheumatic, and heemor- 
rhoidal affections ; and in biliary cfdculi, on which this salt is said to have a solvent action. 

The hyposulphite is cmnloyed internally in piUs, or in aqueous solution, in doses of 
from 3iJ. to 5j. Externally, it is used, dissolved in water, for the preparation of lotions 
and baths. 

1. SvEUPUS Son.’E Hyposulphitis ; Syrup of the Hyposulphite of Soda; ^rupus Natri 

-Hyposulphite of soda, ; Water, fjxij. ; Sugar, §xxiij. Dissolve with 
a gentle heat, and filter (Beasley). — ^Dose, gj. to ^ij- 

2. Balneum Sodas Hyposulpuitis ; Ilyposulphite of Soda Bath . — This is prepared by 
dissolving from 3 ]. to ^iv. (according to circumstances) of the hyposulphite of soda in a 
sufficiency of water to form a bath, wliich is sometimes employed as an artificial sulphur 
bath. Sometimes a small quaiiliiy of dilute sulphuric acid or of vinegar is added to the 
bath while the patient is immersed, by wliich sulphurous acid and sulphur arc set free. 


61. Sodb Bisulphi8.--Bisiilpliite of Soda. 

Two compounds of soda and sulphurous acid are known, viz. : — 


1. The neutral or monosulphite NaO,S()^ 

2. The bisulphite Na0,2S02 


If an excess of sulphurous acid gas be passed through a solution of one part of 
crystallized carbonate of soda dissolved in two parts of winter, the solution, as it cools, 
deposits crystals of the bisulphite ofsoda^ NaO,2SO“,9HO (Clark). This salt forms four- 
siacd rectangular prisms, which redden vegetable blues, have an acid taste, and Binell of 
sulphurous acid. 

If the solution of the bisulphite be saturated #ith carbonate of soda, the neutral or 
monosulphite ^ commonly called sulphite of soda, is obtained. It crystallizes in prisms. 
NaO,S()3,8HO. 

A sulphite of soda has been employed in medicine ; but as its efficacy depends on the 
sulphurous acid which it conf ains, it is obvious that for medicinal purposes the bisulphite 
is to be preferred to tlie neutral sulphite. 

Bisulphite of soda lias been used as a resolvent, disinfectant, and antiseptic j but its 
effects have scarcely been examined. When the epidemic cholera raged in Paris, MM. 
Kurz and Manuel recommended the employment of sulphurous acid fumigations in the 
narrow streets of the capital (see antey p. 4G2), and the exhibition of the sulphites of 
soda and potash to the patients.^ — The dose of this salt is from 5 s 8 . to 

A solution of bisulphite of soda Inis been used as a preservative of bodies for dissection. 
The solution is prepared by passing sulphurous acid through a concentrated solution of 
crystallized carbonate of soda, takmg care that the liquid is fully saturated with gas, for 
if it retains any alkaline properties, it promotes rather than retards putrefaction. As 
much of the solution as the vessels will contain is injected by one of the common carotid 
arteries ; and when all necessary conditions have been observed, it will preserve a subject 
from putrefaction during a month or six weeks.* This antiseptic process has been used 
with great success in the Pafisian anatomical schools. The advantages of this solution 
are, that while it preserves the body from putrefaction, it does not destroy the scalpels, 
and does not cause py inconvenience when apphed to cuts or abraded surlaces.^ 

Sulphite of soda is sometimes used to ’prevent the fermentation of vegetable juices. 
Wlien a few grains of it are put into a bottle along with a fcrmentible juice, the acid of 
the latter decomposes the salt, which evolves sulphurous |icid. This is endowed with a 
remarkable power of preventing fermentation, probably by destroying the yeast plant or 
its seeds. 


^ M^at tpt devLens, Diet, Mat. Med, t. vi. p. 484. 

* Hamilton, Lancet y Jan. 29, 1848, p. 138. 

Herat, Diet, de Mat, MSd, Supp^ment, ou t. vii. p. 670, 1846. 
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62. SOD^O: SU1.PHAS.-SU1.PHATE OF SODA. 

Formula NaO,SO* Bquimleut Welghi 71. 

TIlstouy.— S iilpliate of soda (also cfillcd ^lutron vitnolat/fm, Glauber a 
siall, sal catharticns Glauheri, or ml mirahile Glauhcri), was discovered 
ill 1(158 by Glauber. 

.Natural IhsTOiiY. — It occurs in both kingdoms of nature. 

a. In the Inorgan iSKT) Kingdom. — ^A s an clIIorosoenct% the hydrous siilphaio of soda 
is nut with in various jiarts of the world. In ihc anhydrous state, mixed with a rnimite 
jMirtiou of carbonate*, of soda, it coast, itutes the mineral calhul TIwuardite. Sulphate of 
soda is a constituent of many mineral waters (sec p. 1101). 

ji. In the OiiG.iNisED KingdOxM. — ^It is found in tlie ashes of some plants which f^row 
by the sea-shore ; as ihc/JWmarLr qallica. Lastly, it is found in some of the animal fluids ; 
as (he blood and urine. 

PirEPARATioN. — Sidplintc of soda, is a product of several processes^ especially 
of the iriauufactnrc of liydrocliloric acid. 

The London ColUf/e orders of the salt whiedi remains after 1 lie distillation of Hydrochloric 
/Vcid, Ihij. ; Boiling Water, Oij ; (/arbonate of Soda, as mueh as is noee.ssary. Dissolve 
tJie salt ill I he water, add the marble so long as cirerves(*,cne(i takes |)hiee, boil the liquid, 
<aiid when neutral liller it ; wa.sh tlie insoluble matter with boiling water, adding the 
wati'r 1.0 the original li(pjld ; coiiceutratc till a pcllicjc begins to form, and then let the 
liquid cool and (irystallize. 

The TMinhurf/k Collcf/a orders of the salt which remains, aftiu' preparing Pure ^Muriatic 
Acid, Ihij. ; Boiling Water, Oiij. ; Wliiti*. Marble, in powihu’, a suilieii'iiey. l)i.ssolvo the 
Sail, in tlie Water, then gradually add as niucli Carbonate of Soda as is suflieient to 
.saturate the Acid. Boil down until a pellicle appears, ami the solution being strained, 
sel il aside that the crystals may be formed. The liipior being ])ourcd otf, dry them. 

The dinudions of the Dublin Collrqe arc as follows : — Let the salt wliioh remains after 
the distillation of Muriatic Acid be dissolved in a suflieient. quantity of liot water. Put 
aside tliii filtered lifjuor, that, aficr due evaporation, crystals may !)(*. formed by slow cooling. 

The salt which remains after the distillation of hydrochloric acid is sulphate 
of soda usually contaminated with some free sulphuric acid, to neutralize 
wbicli the Ijondon College uses carbonate of soda, — the Edinburgh College, 
marble (carbonate of lime). 

Tn consequence of the enormous coiisum])tion of sulphate of soda in the 
manufacture of carbonate of soda, makers of tlio latter article are obliged to 
])rocure sulphate purposely, by the addition of sulphuric acid to chloride of 
sodium (see ante, p. 526). 

Pkopeeties. — I t crystallizes in oblique rhombic prisms, which belong to 
the oblique prismatic system. To the taste this sa.lt is cooling, and bitterish 
saline. Jly exposure to the air it effloresces. When 
heated it undergoes €he watery fusioii, gives out its 
water of crysLillizftion, and thereby becomes a white 
solid, and at ^ red heat it again becomes liquid. One 
part of it dissolves in three parts of water at 60^, or one 
part of water at. 212®. It is insoluble in alcohol. 

CharaMeristics , — Its characteristics are those for 
sulphuric acid and soda before ruentioned (see ante, pp. 
355 and 528). To these may be added its crystalline 

of soda it is distinguished 
and bv its less solubility. 

VOL. I. 2 N ^ 


Fnsm of Sulphate of 
Soda, 


form. From the bisulphate 
by its not reddening litmu^^. 
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pi anhydrous sulphate of soda (NaO^SO^) are .distingiiishjsd by 
their form being the rhombic octohedron, and by their not losing weight when 
heated. 

The ociohydratcd sulphate of soda is distinguished from the decahydrated 
sulphate (tlie common sulphate of the shops) by the shape of the crystals, 
which are quadrangular tables or double four-sided* pyramids; by th^ir 
peculiar hardness, and by the quantity of water which they lose when heated. 

Composition. — The ordinary crystals of sulphate of soda have the following 
composition . — 


Atoms. 

Soda 1 . 

Sulphuric Acid 1 . , 

Water 10 . 

Ordinary Crystals of Sulphate of Soda ... 1 . 


Fq. Wt 

Per Cent. 

Berzelius. 

Wmzeh 

. 31 ... 

... 19*25 ... 

... 19*24 ... 

... 19*5 • 

. 40 ... 

... 24;85 ... 

... 24*76 ... 

... 24*3 

. 90 ... 

... 55*.90 ... 

... 56*00 ... 

... 65-2 

. 161 ... 

... 100*00 ... 

... 100*00 ... 

... 990 


These crystals may, therefore, be denominated the decahydrate of 
sulphate of soda, to distinguish them from the anhydrous sulphate as well 
as the octohydrate of sulphate of soda above alluded to. 

PuiiiTY. — The crystallized sulphate of soda of the shops is usually suffi- 
ciently pure for medical purposes. The presence of chlorides in it may be 
detected by nitrate of silver. 

Exposed to the air it falls to powder. Totally dissolved by water ; very slightly by 
alcohol. It does not alter the colour of litmus or turmeric. Kitrate of silver throws 
down scarcely any thing from a dilute solution ; nit rate of barytes more, whicli is not dis- 
solved by nitric acid. iOO parts of this salt lose 55*5 parts by a strong heat .” — FL A 

Physiological Effects. — It is a mild but efficient cooling laxative, or 
purgative salt, promoting secretion and exhalation from the mucous membrane 
of the stomach and bowels, without causing inflammation or fever. The 
antiplastic effects of this salt have already been noticed (see ante, pp. 109 
and 179), as well as its endosmotic effects (see ante, pp. 91 and 92), 

Uses. — It is employed as a common purgative, either alone or added to 
other purgatives. It is applicable in fevers and inflammatory affections, where 
we want to evacuate the bowels without increasing or causing febrile disorder. 

Administration. — The usual dose of it is from 5vj. to 5viij. When dried 
so as to expel the water of crystallization, 5iijss. act as an efficient purgative. 


63. SODII CHLOR1DUM.-CRLORIDE OF SODIUM. 

e 

Formula NaCl^ Equivalent Weight 58*6. 

History. — As this salt is a necesS&ry and indispensable seasoning to our 
food, it doubtless must have been knoi^n to, and employed by the first 
individuals of our race. The earliest notice of it occurs in the writing^ of 
Moses 1 and Horner.^ It has received various names, such as common salt 
{sal commune), culinary salt {sal culinare), sea salt {sal marinum), 
and muriate or hydroahlorate of soda {sodee murias vel hydrochloras). 


^ Gen. xix. 26 ; ^Lev. ii. 13. 
® ffiud, lib. ix. 214. 
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Its mote 9 orrect appellatioir is chloride or chloruret of Bodium {sodii 
cldoridum sen Moruretum), These names must not, however, be con- 
founded with chloride of socla^^ or chloruret of soda,^' or chloruret of the 
oxide of sodium,*^ terms whicli are applied to a bleaching solution of hypo- 
chlorite of soda (see Sodm Hyjwchlorls). ' 

NATURAii History. — It occurs in both kingdoms of nature : 

a. In THE Inorganised Kingdom. — An enormous quantity of this salt is contained in 
the waters of the ocean. At an average calculation, sea water contains 2 5 per cent, of 
cliloride of sodium (see ante^ p. 292). It is found also in great abundance in mineral 
waters.^ It has not hitherto been found in the oldest stratified rocks,^ but is met with 
in all the later formations. Thus Mr. Ecatherstonhaugh^ states, that salt or brine 
springs occur in certain parts of the United States,** in the old tramilion slate rocks. Salt 
springs occur in various parts of England, in the coal measures I* Tlic rock salt of Chesliire, 
and the brine springs ol Worcestershire, occur in the old red sandstone grouj).^ Hie salt 
of Ischcl, in the Austrian Alps, belongs to the oolitic yroapj as does also that found in the 
lias in Switzerland.® The immense mass or bed ot salt near Cardona, in Spain, and 
which has been described by Dr. TVaill,® occurs in the cretaceous group}^ The smt dei)osit 
of VVieliczka, near Cracow, belongs to the supracretaceous group Lastly, in the Crimea, 
salt is said to be daily accumulating in the inland lakes. 

In the OiiG.vNisEi) Kingdom. — It is found in plants wliich grow by the sea side, 
in the blood and urine of man, &c. 

Preparation. — The salt consumed in this country is chiefly procured by 
the evaporation of the water of brine springs. The salt districts are Northwicli, 
Middlewich, and Nantwich, in Clieshire; Shirley wicli, in Staffordshire; and 
Droitwich, in Worcestershire. In Cheshire, the rock salt (called also fossil 
salt, sal fossilis or sal gemmm) constitutes two beds, wliieli vary in thickness 
from 4 to 130 feet, and are separated by a bed of clay, 10 or twelve feet 
thick; the uppermost bed of salt being 30 or more feet from the surface of 
tlic earth. It is for the most part of a reddish colour, but is also met with 
in transparent, colourless masses. It is called in connnerce Prussia rock, 
and is largely exported for purification. Brine springs are met with both 
above and below the level of the beds of rock salt. 

The brine is pumped up into cisterns or reservoirs, from which it is drawn 
when wanted into large oblong wrought-iron evaporating pans, which are 
usually worked with four or more fires. If the brine be not completely 
saturated with chloride of sodium, a little rock salt is added to it. By the 
evaporation of the water, the salt deposits in crystals. The impurities 
separate in, the form of a scum (wliich is removed by a skimming-dish), and 
of a sediment pan-scale, pan-scratch, or j)an-hake^ The grains or 

crystals of salt vary in size according to the degree of heat employed in their 
preparation. The small- f/rained salt is formed by the strongest heat, and 


Gairdner, On Mineral Springs, p. 12. 

® De la Bechc, Researches in Thecret. GeoL p. Sf; 

Rhil, Mag, N.S. vol, v. p. 139 j voL vL p. 75; and vol. vii. p. 198. 

* Tor an acscount of the American salt for Aation, consult .1 . Van Rensselaer’s Fssag on Salt, con~ 
taining Notices of its Origin, Formation, Geologic^ FosUion, and principal Localities, embracing a 
Particular Description cf the American Salines, New York, 1823. — This author states that tl^ 
American salt formation bccurs in the old red sandstone. 

Bakewell, Introd, to Geology, 4th edit. p. 262. 

*lfans, GeoL Society, vol. i. p. 38, and vol. ii. p. 94. 

Sedgwick and Murchison, Fhil. Mag. N.S. vol. viii. p. 102. 

® Bakewell, op. dt. p. 253. • 

Trans. Geol. Society, vol. iii. p. 404. 

De la Bec^, op. ett p. 298. 

''/di<f.p.270. ^ 
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Surface of Soil. 

Fig. 92. 


Bell mouth. 

h. Six-inch timbers* with puddle behind, 
c. Water gallery. 

df. Cast-iron cylinders. 
e» Cylinder of brick and cement on oak 
sill. 

f. Three-inch timbers. 
p. Gutters. 

A. Four-inch timbers. 

i. Ditto* with clay puddle between. 


Chloride op Sodium. 

Red Marl. 


Water Gallery 


Rock Head 
Rock ^alt 


Rock Salt 


Fair Rock . 


Good Rock 
Inferior Rock 


Middling Rock 


Best BotSl: 



Light-grey and Red Metal. 

Red Shaly Metal. 

Bine Flag. 

Brown Metal. 

Blue. 

Grey. 

Red Metal. 

Grey Metal. 

, Brown with veins of Flag. 

Grey Flag. 

Brown Metal. 

Red. 

Red mixed with blue. 

Blue with plaster. 

Hard blue Flag fast on Rock- 
head. 

Hard blue Flag. 


Opening of Top Mine. 


Opening of Lower Min^ 
Scale m Feet. 

SecUm of the Wharton Salt Mine^ on the Hwer Weaver^ Cheshire. 




Salt Marshes. 


Sluice by which the sea water is admitted, b. Reservoir, c. Snbtbrrancan cliaimcl by which the 
v^ter passes from b into d. d, d. First scries of brine-pits or srilt-pans. e. Sulierraneaii 
channel by which the water passes from d t<f/. f. A long, narrow, circuitous caffal. p, g. Sccfjtid 
series of pans. A, h. Third ditto, i, i. Canal, k. i:ist serieJ^ of pans. /, /. Subterranean 
channel by which the water passes from * to m. Subterranean channel by which the rinsings 
of the pans escape into the sea. w, ». Pyramidal heaps of bay salt, o, o. Conical heaps of ditto. 
Vy P* Ground of the proprietors of the marshes. 
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constitutes the butter, staved, lump, or basket salt of commerce; while the 
larger crystals, forming the bay mK fishery salts of commerce, are formed at 
a lower temperature.^ 

In some places, chloride of sodium is obtained from sea water : but the 
mode of extraction varies according to circumstances. In Prance and on the 
shores of the Mediterranean, it is procured by solar evaporation, and is then 
called hay salt, ^ 

The Preiich salt marshes (see fig. 94) are shallow basins or pans of clay, 
excavated along the sea shore. The water is admitted, by a sluice, into a 
reservoir, where evaporation goes on while mechanical impurities are deposited. 
It then passes by a subterraneous communication into a series of rectangular 
])ans, and proceeds by a very circuitous route through them to another sub- 
terranean gutter, by wliich it is conveyed into a long, narrow, circuitous canal. 
Prom this it passes into a second, and subsequently into a third series of salt 
pans. During the whole of this time it is undergoing evaporation, and when 
it arrives at the third series of pans it is so far concentrated that crystallization 
is soon effected. The salt is known to be on the point of crystallizing when 
the liquid assumes a reddish tint. It is then withdrawn from the pans, and 
collected upon the borders, in conical or pjTamidal heaps, when it drains and 
dries. These operations begin in March, and finish in September.^ 

At Lymington,^ in Hampshire, salt is prepared from the sea water, which 
is admitted into a reservoir or pond, and from this successively into three 
series of brine pits or salt-pa ffs, where the water is partly evaporated by solar 
heat. When the liquid has acquired a sufficient density, it is conveyed into 
recta.ngular iron pans, where it is evaporated by ai’tificial heat. Eight hours'are 
required to boil each charge to dryness. The salt is then removed into wooden 
troughs or cisterns, perforated by holes in the bottom, where it is allowed to 
drain ; and is afterwards removed to the warehouse, where it also drains. The 
drainings from the wooden trough drop on upright stakes (old broom handles, 
&c.), and on these the salt concretes in the course of ten or twelve days, 
lorining large stalactitic masses called salt-cats, each weighing 60 or 80 lbs. 
The residual liquor {bittern or the hitter liquor) is received into underground 
pits, and during the Avinter season is used in the manufacture of Epsom salt 
(see sulphate of rnaynesia). 

In cold countries, congelation is resorted to as a means of concentrating 
sea water ; for when a weak saline solution is exposed to great cold, it separates 
into two parts : one almost pure water, which freezes ; and the other which 
remains liquid, and contains the larger proportion of salt. Another method 
of concentration is by yraduatiny houses : these are skeletons of houses, in 
which the water is pumped up an^.^ allowed to fall on heaps of brush-wood, 
thorns, &c., by wliich it is divided aed agitated with the air, and evaporation 
promoted. The further concentration is effected by heat.^ 

— — — -t. _. — " 

* For further information on the manufacture of common salt, consult Aikin’s Dictionary of 
Chemistry, vol. ii. p. 118; Holland’s AgriculUral Survey of Cheshire; Dr. Henrv, Dhit. Trans, 
1810 ; Mr. Farnival’s Wharton and Marston Patent Salt Piffneries, 1886 ; Dr. Brownrigg's Art 
of Making Common Salt, 1748 ; and Dr. Jackson, Phil, Trans. No. 53, p. 1060. 

2 For further details, see PJdl. Trans. No. 51, p. 1025 ; and Dumas, TraiA de Chimie, t. ii. 

Dr. ^lenry (Phil. Trans. 1810) has described ^le method of manufacture. In the summer of 
1 840, I Visited the Salterns at Lymingtou, and can confirm the accuracy of Dr. Henry’s statements. 

I Salicornia herbacea growing abundantly in the salt-pans. The sp. gr. of the liquor in the 
pans is ascertained by glass bulbs (on the principle of Lovi’s beads) placed in a wicker baskipt, which 
is immersed in the .water by a long handle. 

^ * See Knapp’s Chemkal Technology. 
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PuRiFiCA'noN. — The Edinburgh College gives the following directions 
for the preparation of pure chloride of sodium {sodce murias purum, E.) 

" Take any convenient quantity of Muriate of Soda; dissolve it in boiling water; filter 
the solution, and boil it down over the fire, skimming off tke crystals which form ; wash 
the crystals quickly with cold water and dry them.” 

A solution of this pure salt “ is not nrccipitated by solution of carbonate of ammonia 
followed by solution of pliosphate of soaa : a solution of 9 grains in distilled water is not 
entirely precipitated by a solution of 20 grains of nitrate of silver.” 

The carbonate of ammonia and phosphate of soda are employed to detect 
the presence of any magnesian salt. 

Properties. — It crystallizes in colourless cubes, or more rarely in regular 
octohedrons. In the salt-})aus the little cubes are frequeiitly so aggregated 
as to form hollow, four-sided pyramids : these, I am told, are 
technically termed hoppers. The s])ecific weight of salt is 
2T7. The taste is pure saline. When free from all foreign 
matters, chloride of sodium is permanent in the air; but 
ordinary salt is slightly delitpicsccnt, owing to the presence 
of small quantities of chloride of magnesium. When heated, 
it decrepitates (more especially the coarse-grained or bay 
salt) ; at a red heat, fuses ; and, at a still liighcr temi)erature, 
volatilizes. Kock salt is transcalent or diathermanous ; that is, 
it transmits radiant heat much more readily than many other 
transparent bodies, as glass (see intic, p. 9). It is soluble in water, and 
slightly so in alcohol. Hot and even boiling water dissolves very little 'more 
salt than cold ivuter. At 00°, it requires about twice and a half its w^eiglit of 
water to dissolve i(. 

Characteristics, — Its characters as a sodium salt are those for soda., before 
mentioned (see ante, p. 523). As a cliloride, it is kjiowii by the tests for 
this class of salts already described (sec ante, p. 3G9). In addition to the 
above characteristics, must be added the cubical sliapc of tlic oTsstals of 
common salt, and of the absence of odour aiid of bleaching property. 

Composition. — Pure chloride of .sodium has the following composition : — 



Atoms. 

Sq. in. 

Per Cent, 

Ure. 

LoogchamyS. 

Sodium 

.... 1 ... 

... 23 ... 

... 39-3 .... 

.. 3<.)-98 .. 

.... 39*767 

Chlorine 

... 1 ... 

... 35*5 ... 

... 00-7 .... 

.. 60 02 .. 

.... 60-233 

Chloride of Sodium 

... 1 ..., 

... 58-5 ... 

... 1000 .... 

.. 100-00 .. 

.... 100000 


The crystals contain no water in chemical combpiation witli them, but a 
little is frequently mechanically lodged between their plates. 

Impurities. — The commercial salt of tjuis country is sufficiently pure for 
all dietetical and therapeutical purposdS; and its low j^rice is a sufficient 
guarantee against adulteration. In Prance, however, serious accidents have 
happened in consequence of the u^e of sophisticated salt.^ 


Ihcr. 95. 



Cdicarnons Cube 
of Common Salt. 


Ohristison’s Treatue on Pouons, Sd edit. p. 604 ; aud Devergie, Med. Leg. t. ii. p, 876. 
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COMI'OSITIPN OF VAlllOUS KiNDS OF SaLT (HkNHY). 

Kind of Salt. 

1000 Flirts by Weight consist of 

Pure Muriate 
of Soda. 

4m 

O 

.2S 

S 

Muriate of 
Magnesia. 

Total Earthy 
.\] uriates. 

*5 

l§ 

& 


.-2 

m 

Ji 

JS 

sS . 

sS 

tA 

t St. Ul)e’s 

Foreijfn Bay Salt j St. Martin’s 

/ Scotch (romiiion) 

British Salt fromj Scotch (Sunday) 

Sea tv ater 1 Lyiniiurton (common) 

' Ditto (catj 

/ Crushed rock 

Cheshire Salt.... I 

Stoved 

960 

9591 

904i 

935i 

971 

917 

988 

9831 

98(i 

9834 

9824 

trace 

do. 

do. 

9‘T<T 

0*1 

0*1 

0*1 

3 

34 

2 

28 

114 

11 

5 

o*A 

03 

0*3 

0*3 

3 

34 

2 

28 

114 

11 

5 

0*4 

1 

1 

1 



234 

19 

194 

15 

12 

15 

1 

64 

111 

144 

154 

( j ] { 

28 

25 

233 

824 

164 

50 

1 ^ 

64 

111 

144 

154 

9 

12 

10 

4 

1 

2 

j 1 

10 

1 

1 

1 

40 . 
*04 
353 
644 

29 

63 

12 

131 

16i 

174 


Physiological Effects, a. On VetjetahleH , — In minute quantity, chloride 
of sodium is injurious to very few, if any, ))lants, and to some it appears to be 
beneficial. Used moderately, it is a most excellent manure to certain soils. 
In large quantities it is injurious, though unequally so, to all plants.^ 

/3. On Aninutls. — 'J^o marine aiiiimds, common salt is a necessary con- 
stituent of their drink. It is relished by most land animals. The eagerness 
with which many quadrupeds and birds press towards salt springs and lakes, 
situated in land districts, for the purpose of tasting their contents, indicates,^' 
says Dr. Eleming,^ a constitutional fondness for salt.^^ In the Ru/nwaniuty 
the salutary eflects of salt are especially observed. ^^Thev contribute power- 
fully,^^ observes Moiroud,^ ^Ho prevent, in these animals, the influence of 
rainy seasons and wet pasturage, as well as damaged fodder. Given to animals 
intended for fattening, it gives more consistence to the fat and more taste to 
the meat.^^ It apjiears to be offensive and injurious to many of the lower 
animals ; hence, when rubbed on meat, ft prevents the attack of insects ; and 
when applied to the skin of leeches, causes vomiting. 

y. On Man , — Chloride of sodium serves some important and essential uses 
in the animal economy. It is employed, on account of its agimible taste, by 
the people of all nations, from the most refined to the most barbarous ; but 
the quantity taken varies with diflerent individuals.^ It is an invariable coii« 
stituent of the healthy blood. Dr. Stevens® has showm that, in certain states 
of disease (as cholera), tln.‘re is a deficiency of the saline matter in the blood, 
and in those cases the blood has ai^very dark or black appearance. Some of 
the properties of the sanguineous 41uid, such as its fluidity, its stimulating 
qualities, and its power of self-preservation, are probably more or less connectecl 
with its saline constituents. The chlorido^of sodium found in some of the 
secretions, as the bile and tears, doubtless serves some important purposes. 


^ Davy, AgrlcuL Ch^m.; and Do Candolle, Fhgs, Veg. pp. 1262 and 1343. 

- Fhilosophg of Zmlogy, vol i. p. 316. 

^ Fhajumm:. Veterin, p. 410. 

^ For an accoltit of the dieteticnl effects and usc/of salt, see the author’s Treatise oti Fond atid 
Diet, 

" On the Blood. 
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It is said that persons who take little or no salt with their food are very 
subject to intestinal worms. Lord Somerville, in his address to the Board of 
Agriculture, states tliat the ancient laws of Holland “ ordained men to be 
kept on bread alone, unmixed with salt, as the severest punishment that 
could be inflicted upon them in their moist climate ; the effect was horrible ; — 
these wretched criminals are said to have been devoured by wortm engendered 
in their own stomachs/^ Mr. Marshall tells us of a lady who had a natural 
aversion to salt : she was most dreadfully affected with worms during the 
whole of her life. 

Considered in a therapeutical point of view, it is an irritant in its local 
operation. Tlius, applied to the skin and the mucous membranes, it causes 
redness. Taken into the stomach in large quantity (as in the dose of a table- 
spoonful or more), it excites vomiting ; and, when throvrn into the large 
intestines, produces purging. In moderate quantities it promotes the appetite 
and assists digestion and assimilation. If used too freely, it occasions tliirst. 
Dr. Garrod ascribes the scorbutic etfects of the salt meat used by sailors to its 
deticieiicy in potash, which, by the long-continued action of the common salt, 
is abstracted by endosmotic action ; and he states that he found less potash 
in salt beef than in fresh beef (see ante, p. 404). In large doses it operates 
fis an irritant poison. A man swallowed a pound of it in a pint of ale, and 
died within twenty-four hours, with all the sym])toins of irritant poisoning. 
His stomach and intestines were found excessively inllained.^ 

In some diseases, the moderate use of salt produces the effects of a tonic. 
It acts fis a stimulant to the mucous membranes, the absorbent vessels, and 
glands. In its endosmotic action on the tissues and on the blood-corpuscles, 
cojumon salt agrees with otluT saline substances before mentioned (see ante, 
])p, 91, 92, and 179). Its chemical influence on the blood is probably 
analogous to that of many other salts (see ante, ])p. 108, 109, and 179). 

Properly diluted, and injected into the veins in cholera, it acts as a pow'erful 
stimulant and restorative ; the pulse, which was before imperceptible, usually 
becomes almost immediately restored, and, in some cases, reaction and recovery 
follow. Dr. Macleod injected a solution of common salt into the jugular vein 
of a rabbit which had been asphyxiated, but without restoring or producing 
resuscitation.^ 

Uses. — The following are some of the most important therapeutical uses 
of chloride of sodium : — 

As a vomit, it has been recommended in malignant cholera in preference to 
other emetics.'^ In narcotic poisoning, in the absence of the stomach-pump 
mid the ordinary emetic substances, it may also be*employed. The dose of it 
is one or two table-spoonfuls in a tumblt^rful of water. A tea-spoonful of 
flour of mustard assists its action. 

As a puryative it is seldom employed, except in the form of enema. One 
or two table-spoonfuls of common salt, dissolved in a pint of gruel, form a 
very useful clyster for promoting evacuations from the bowels. 

It has been used in some diseases with the view of reatoring the saline 
qualities of the blood (see atiie, pp. 181 and 182). 

1 

* Med, an Fhys Journal y vol. xxxii. 

* Christison, l^reatise on Poisons, 

I^nd. Med, Gas, vol. ix. p. 858. 

* Searlo, Zond. Med, Gas, vol. viii. p. 538 i Sir X). Barry, idid. vol. ix. pp. 321 aiid 407 ; Brailoff 
and Isenbeck, ibid, p. 490*. 
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Common salt has been employed as an anthelmintic, (see p. 231). 
For this purpose it is exhibited in large doses by the mouth; or, when the 
worms are lodged in the rectum, a strong solution is administered in the form 
of enema. 

When leeches have crept into the rectum, or have been accidentally swal- 
lowed, a solution of salt should be immediately used. 

As a chemical antidote, chloride of sodium may be administered in poison- 
ing by nitrate of silver. 

As an alterative and tonic, it is useful in scrofula, and glandular diseases. 

As an astringent in hemorrhages, dysentery, and diarrhoea, it has been 
administered in combination with lime juice or lemon juice.^ 

It is frequently used as a dentifrice (see ante, p. 155). 

As an external application , salt has been used for various purposes. Thu^ 
a saturated solution, applied with friction, is employed as a counter-irritant 
and discutient in glandular enlargements and chronic diseases of the joint : as 
a stimulant, it is rubbed on the chest in fainting and asphyxia. A solution 
of salt is employed as a substitute for sea-water ; for baths (cold and warm), 
affusion, the douche, &c. (See balneum maris factitium, p. 293.) 

Administration. — As a tonic and alterative, the dose is from ten grains to 
a drachm. As an emetic, from two to three table-spoonfuls in five or six 
ounces of warm water. As a cathartic, from half an ounce to an ounce. 

ENEMA COMMllNE ; Common Clgster, — Chloride of Sodium, §j. ; Warm 
Gruel (or Barley-Water), 5xij. Mix. — To this some persons add one or two 
ounces of oil (olive, castor, or linseed oil). 


64. SODiB XrirPOCHLORIS.-HYPOCHLORITE OF SODA. 

Formula !&a0,C10. Equicalent Weight 74*5 . 

History. — Hitherto this substance has been obtained only in either mixture 
or combination with chloride of sodium ; and in this state it is usually called 
chloride of soda, chlorurel of the oxide of sodium, or o^ry muriate of soda, 
—names which must not be confounded with ^^cliloride of sodium, "cliloruret 
of sodium, and muriate of soda,^^ — terms which are applied to common salt. 

The disinfecting power of a solution of chloride of soda was discovered by 
Labarraque about 1820.2 

Preparation. — 1. Solid or dry chloride of soda [sodee chloridum sicctim ; 
natrum oxymuriaticum sicenm) may be prepared in the same way as chloride 
of lime (hereafter to be described),VA^t substituting carbonate of soda, which 
has effloresced in the air, and fallen to powder, for the hydrate of lime. The 
product is a white powder, having an odour^. of hypochlorous acid, and com- 
posed of chloride of soda (i, e, hypochlorite of soda and chloride of sodium) 
and bicarbonate of soda. 4 (Na0,C02) -f 2C1 = 2 (Na0,2C02) -f Na0,C10 + 
NaCl. By solution in eight parts of water, it yields the liqueur de 
Labarraque? 


^ Memoir of the lade Jh. Wright, p. 822. 

* Alcock, Esmg on the Use of the Chlorurets, p. vi. Loud. 3827. 

® DuKIob, Chemisches Ajtoihekcrbueh, Bd. 1, A 431, 8tte Ausg. 1847. 
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2. A (solution of chloride of soda {liquor sodcB chlorinattZy Pli. Loiid, ; 
hypochhricm sodicus aqud solutm, Fr. Codex), commooly called 
Laharraquey or Labarraque's soda disinfecting fuidy may be prepared in 
the way above described, or by either of tlie two following methods : — 

a. In the London Phajrmacopccia it is directed to be prepared as follows : — 

Take of Carbonate of Soda, Ibj. ; Distilled Water, f^xlvlij. ; Chloride of Sodium, 5iv. ; 
Binoxide of Manganese, Jiij-; Sulphuric Acid, ^iv. Dissolve the carbonate of soda in 
two pints of water ; then put the chloride of sodium and binoxide of man^nese, rubbed 
to powder, into a retort; and add to them the sulphuric acid, previou^y mixed with 
tliree tluidounces of the water, and cooled. Heat (the mixture), and pass the chlorine 
first through five fluidounces of the water, and afterwards into the solution of the 
carbonate of soda above directed. 

When the chlorine comes in contact with the solution of carbonate of soda, 
there are formed chloride of soda (hypochlorite of soda and chloride of sodium) 
and bicarbonate of soda, as above explained. 


Materials. 

2 eq. Clarb® Soda 106. 

2 eq. Carbonate 
Soda 106 

2 eq. Chlorine . . 71 


Composition. 


Products. 


2 eq. Car be Acid 44 
1 eq. Soda .... 31 
1 eq. 0.rffgen . . 8 

1 9q. Sodium . . 23 
\ eq. Chlorine . . 35*5 
1 eq. Chlorine . . 35*5 



.2 eq. Bicarbt« Soda 150 
1 eq. IIypochl‘*Soda 74'6 


I cq.Chlor**® Sodium 68*5 


283 


283 


The essential and characteristic properties of this solution depend on the 
hypochlorite of soda. 

/h In the French Codex, this solution is directed to be prepared as follows : — 

Diffuse one pari of dry chloride of lime through 30 parts of water ; then add two parts 
of crystallized carbonate of soda, previously dissolved in 15 parts of water. Filter the 
mixture. 

In this process double decomposition takes place ; hypochlorite of soda and 
chloride of sodium are formed in solution, while carbonate of lime is precipitated. 
(CaCl + Ca0,C10) + 2(Na0,C02) =Na0,C10H-NaCl + 2(Ca0,C02). 

. This process is more easy of execution tlian the preceding one. By using 
the proportions here directed, the solution is weaker than that prepared by the 
process of the London Pharmacopoeia. 

Properties. — The solution of hypochlorite of soda [liquor sodee chlorinatce, 
L.) has a yellowish colour, an astringent taste, and an odour of hypoclilorous 
acid. It destroys the colour of vegetable substances ; as litmus, turmeric, 
and sulphate of indigo. Previous to bleaching them, it reacts as au alkali on 
turmeric paper and infusion of red ca^age. *By evaporation, crystals are 
obtained, which, by resolution in watc*^ reproduce the disinfecting liquid. 
By exposure to the air, the solution undergoes decomposition, and crystals of 
carbonate of soda are formed. ^ 

Characteristics , — The following are the essential characters of this 
solution ; — 

It decolorizes sulphate of indigo. It has the odour of hypochlorous acid. 
On the addition of hydrochloric acid, chlorine and carbonic acid are evolved, 
and cliloride of sodium is left in solution (Na0,C10 -f NaCl + 24NaO,^Oi^) + 
4HC1 = 4])raCl + 2C1 -b 400^ -p 4HO) . A solution oi& nitrate of silver throws 
down a white precipitate [chloride of silver), soluble in ammonia., but insoluble 
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in nitric acid. Lime water causes a white precipitate (carbonate of lime). 
Oxalate of ammonia occasions no precipitate, showing the absence of lime. 
Bichloride of platinum produces no yellow precipitate, proving the absence of 
potash and ammonia. That the base of the solution is soda may be shown in 
two ways : evaporated to dryness, w^e obtain a residuum, which renders the 
outer cone of the flame of a candle, or the flame of a spirit lamp, yellow ; 
saturated with hydrochloric acid, and evaporated to dryness, common salt is 
procured. 

Composition. — Some chemists regard this liquid as an aqueous solution of 
cliloride of soda and bicarbonate of soda. But its odour is that of liypoclilorous 
acid;* and the view usually taken of it is, that it is an aqueous solution of the 
hypochlorite of soda y chloride of sodiinn, and hicarhonate of soda. 

Prepared according to the London Pharmacopoeia, its composition will be 
nearly as follows : — 



Moms. 

Eq. IVt. 

Per Cent. 

Hypochlorite of Soda 

... 1 .... 

.. 74*5 .. 

.... 3-11 

Chloride of Sodium 

.. 1 .... 

.. 58*5 

.... 2*44 

Bicarbonate of Soda 

.. 2 .... 

.. 150-0 .. 

.... 0 20 

Water 



.... 88 10 

Liquor Sodte Chlorinate, ZV/. lAiiid. . 



.... lOO’OO 


Impurity. — A solution of chloride of soda should not yield a precipitate 
on the addition of a solution of sulphate of magnesia. If a preci])itatc be 
obtained, it indicates the presence of the monocarboiiatc of soda, and tlie con- 
sequent imperfect saturation of the liquid with chlorine. 

Physiological Effects, a. On Animals. — A solution of the chloride 
of soda acts more or less powerfully as a local irritant, according to the degree 
of its concentration. Prom the experiments of Scgalas,^ it appears that, 
besides the irritant operation, and its direct and sympathetic action on the 
organic solids, it exercises an evident influence over the blood, and, in con- 
sequence, over the whole economy, by means of absorption. In an experiment 
referred to by Dr. Christison,^ two ounces of Labarraque’s solution, introduced 
into the peritoneum of a dog, excited ])idpitation, o])prcsscd breathing, con- 
stant restlessness, and death in ten minutes. 

On Man. — I am unacquainted with any experiments made to determine 
the physiological eflects of chloride of soda on man. That it would, in larye 
doseSy act as a powerful local irritant, and, if swallowed, give rise to symptoms 
of gastro-enteritis, cannot, J think, be doubted. Herat and De Lens^ state that 
the immediate consequence of, and predominating symptom produced by, a 
glassful of Eau de Javellc (a s<^^ution of chloride of potash) was general 
rigidity, which gave way to demulceJfe drinks. This observation agrees with 
one made by Segalas* in his experiments on dogs — namely, that chloride of soda 
caused tetanic spasms. It is probable, therefore, that the chlorides of the 
alkalies exercise a specific influence over the nervous system. 

Chloride of soda, in moderate or sniall doses, has been denominated 


* Journ. de Ckhn. Hied. t. i. p. 271. 

2 Treafise on Pnkons, 36i edit. p. 221. 

* Ma^. Med. t. ii. p. 257. 

^ Christison, op. cit. p. 221. 
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stimulant^ tonic, astringent, antiseptic, and febrifuge. But these terms give 
no real expiration of the nature of those organic changes which it gives rise 
to, and from which its therapeutical value is derived. In fever, I have seen 
dampness of the skin follow its use. Increased secretion of urine is a common 
effect of it. In fevers it improves the qualities of the evacuations. Under 
the continued employment of it, glandular enlargements and chronic mucous 
discharges have disappeared ; hence it has been denominated alterative and 
resolvent. All these effects depend probably on the alteration which it pro- 
duces in the condition of the blood. We must not overlook the important 
fact, that the solution of chloride of soda used in medicine contains bicarbonate 
of soda, to which perhaps in many cases its beneficial effects are, in part at 
least, to be referred. 

Uses. — The solution of chloride of soda is employed as a disinfectant, 
aniiseptk, and, in cases of poisoning by the hydrosuljdiurets, and hydro- 
sulphuric and hydrocyanic acids, as an antidote. But for most of these 
purposes the chloride of lime is employed instead of chloride of soda ; since 
its properties are analogous, and, being manufactured on a very extensive scale 
for the use of bleachers, it can be obtained more conveniently and cheaply. 
On this account, therefore, and to avoid repetition, I must refer to the article 
hupovhlorite of lime for information respecting the above uses of chloride 
of soda. I would remark, however, that in several cases where I have carefully 
tried and compared the two chlorides, I give the decided preference to the 
chloride of soda. As an antiseptic, Labarraqtie also preferred the latter pre- 
paration, on the ground that by the process of disinfection it becomes chloride 
of sodium, which is not a deliquescent salt ; whereas the chloride of calcium 
genera-t(id by chloride of lime, attracts water from the atmosph(?re, and thereby 
furnishes one of the conditions (viz. moisture) necessary to the putrefactive 
process. Hence, in his opinion, while chloride of lime will serve equally well 
for mere disinfection, chloride of soda is preferable where we wish at the 
same time to prevent a renewal of putrcffaction. 

Chloride of soda is employed internally in all diseases commonly termed 
putrid or malignant — as typhus fever, scarlatina maligna, &c. It is indicated 
where there are great prostration of strength, fetid evacuations, and a dry and 
furred tongue. In such cases I have seen it of essential service, improving 
the quality of the secretions, producing a moist state of the skin, preventing 
collapse, and altogether acting most beneficially. It may be administered both 
by the mouth and the rectum. 

There are many other diseases in which it is stated to have been administered 
internally with apparent success ; for example, in intermittents, as a substitute 
for the disulphate of quinia, it has been recommended by Lalesque and 
Gouzee in secondary syphilis, it has ieen used by Hr. Scott 2 and by 
Cazenove f in chronic skin diseases, and as a substitute for chlorine in bilious 
disorders, by Hr. Darling;* in ^scrofula, by Godier;® and in plague, by 


^ Brit, and Bor. Med. Rev. April, 1838. 

* Bond, Med. Rep. N. S. vol. ii. 1836, p. 139. 
^ Jour, de Chim. Med. t. iv, p. 140. 

^ Bond. Med. Rep. N. S* vol. ii. 

® Journ. Gen. de MU. 1829. 
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Neljoubin.^ In some of these cas(‘s (as in syphilis aii<J scrofula) the benefit 
obtained may have resulted from the bicarbomte of soda contained in 
solution. 

As a local remedy, it is employed in diseases attended with fetid discharges, 
not merely as a disiidcctarit and antiseptic — that is, as a chemical agent 
destroying fetor, and preventing the putrefaction of dead matters (as gangrenous 
parts, the discharges from wounds and ulcers, &c.), though in these respects 
it is most valuable— but as a means of stopping or relieving morbid action by 
changing the action of the living tissues. It frequently puts a stop to the 
further progress of gangrene ; promotes the separation of the dead from the 
living parts ; ijnprovcs the quality of the secretions j and, at the same time, 
diminishes their quantity when this is excessive. It is applied to ulcers of 
various kinds (common, phagedenic, cancerous, syphilitic, and scrofulous) 
when attended with foul discharges or a disposition to slough. It is of great 
service in some aflections of tlie mucous surfaces. Thus it is used as a gargle 
to check ptyalisin and affections of the mouth, whether arising from mercury 
or other causes. In scarlatina midigna, we apply it to check ulceration and 
sloughing of tlie throat. In coryza and ozmna, it has been injected into the 
nostrils witli considerable benefit. In fetid aftd excessive discharges from the 
vagina and neck of the uterus or bladder, it is employed as an injection with, 
at least temporary relief. It has also been applied in some skin diseases, as 
tinea capitis, eczema, scabies, prurigo pudendi muliebris, &c. The above are 
only a few of the cases in which cliloride of soda has been used with most 
marked benefit. In conclusion, 1 may add that there are few, if any, remedies, 
the uses of wdiich, as local agents, are so valuable and extensive as the chlorides 
of soda and lime. 

Admjnistkation. — T he liquor Hodee chlorinates (Ph. L.) may be ad- 
ministered internally in doses of twenty drops or more, dilated with some mild 
aqueous liquid. 

1. GARGARISMA SOD^ CIIlORIMTiE; Gargle of Chloride of Soda. 
(Solution of Chlorinated Soda, f5vj. ; Water, f^xjss. Mix.) — Useful in ulcera- 
tion and sloughing of the mouth and tlmoat. 

2. lOTlO SODiE CIIlORINATiE ; Lotion of Chloride of Soda. (Solution 
of Chlorinated Soda, fjj. ; Water, f3x. to 3xv. Mix.) — Useful as awash for 
foul and sloughing ulcers. In some cases I have seen a lotion composed of 
equal parts of the solution of chloride of soda and water employed; but in 
general the strength is that given above. 

3. INJECTIO SODiE (JHIORIMTJ ; Injection of Chloride of Soda. 
(Solution of Chlorinated Soda, Oj. i Water, ftxvj.) — Employed as an injection 
into the vagina in fetid discharges fk>m malignant and other diseases. 

4. CAIAPIASMA SOD^ GHLORIMTiE; poultice of Chloride of Soda.-’ 
Linseed-meal made into a poultice with equal parts of solution of chlorinated 
soda and water. Applied to foul and sloughing ulcers. 

Antibotes. — See Calcis hyjwchloris. 


* Richter, Au^. Arxneim. Suppl.-Bd. p. 539, 
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ea SODiB S^ItRAS.- NITRATE OF SODA. 

Formula NaO,NC)*. Equivalent Weight 85. 

riiSTORY.r— Duhamel,^ probably, was the discoverer of this salt, in 1736. 
It was first analyzed by Margraff^ in 1761. It has been termed cuhic^ 
quadrangular y or rhomboidal nitre {nilruni cuhicum^ quadrangulare vel 
rhomhoidale)i or Chili saltpetre. 

Natural History. — It is peculiar to the mineral kingdom. 

Native nitrate of soda is found in Soutli Peru. It exists in lar^e beds, a few feet 
below the saline soil, or forming that soil in various places, from Arica on the north and 
west, to the course of the river Loaoii the south. There is a large deposit in the district 
of Tarapaca. It is found in distinct strata, a thin layer of brown loam separating the 
parts.^ 

Native nitrate of soda, hi fractured masses, has a granular structure, arising from the 
aggregation of iiTegular rhombic crystals, varying from fine grained to coarse grained, 
(voloiir, from snow white to reddish brown or grey. Odour peculiar ; and, when warmed, 
resembling chloride of iodine dissolved in water. Its average composition is nitrate of 
soda^ 61 ' 98 ; sulphate of soda^ f , chloride of sodium, 28 * 09 ; iodic salts, 0*63; shells 

and marl, 2 'GO ==99^90} 

Extraction. — ^^Thc richest masses of the native salt are blasted or broken, 
and divided into small portions ; with these co])[)er kettles are in part filled, 
and water, or the motlier wmter of former operations, is added, and heat 
a})plicd, until a boiling and saturated solution is obtained. The solution is 
transferred to wooden coolers, wdiere the nitrate of soda crystallizes. The un- 
dissolvod salt remaining in the kettles is thrown aside, fresh salt being used 
each time, although not one half of the nitrate of soda is dissolved. The 
coolers are emptied after the crystals of nitrate have ceased to form : it is 
dried, packed in bags, and sent to the coast on mules.” 

Commerce. — In 1839, duty (6d. per cwt.) w^as paid on 107,922 cwts. 
In 1840, on 130,211 ewts.^ 

Crude Nitrate of Soda. — The rough or crude Chili saltpetre (soda 
nitras crudus ; nitrinn cuhicutn) imported into Europe consists of crystals 
having a dirty or brownish appearance. Its composition is said to be as 


Nitrate of soda 

Hojfstetler, 

94*29 

Lecanu, 

... 96*70 

Witlstein, 

99*63 

potash 

0*43 



, ■ 

“ magnesia 

0*86 


■ , 

« lime 


. . , trace 

trace 

Chloride of sodium 

1*99 

1-30 

0*37 

Sulphate of potash 

0-24 

. . . trace 


Water 

1*99 Jf 

... 0*20-^ 

... 2*00 

— 

Insoluble matter 


— 

^ 100-00 10000 

Also small quantities of iodide of sodium and iodate of soda (Lembert). 

100*00 


Mmoires de VAcademle Eoydle des Sciences, 1736, p. 215. 

^ Opusc. ii. 331. , 

^ HayeJS, in Silliman’s Journal', also in The Chemist, for February, 1841 , No. xiv. p. 43. 
Rivero, in the Edinb. FMl, Journ. vol. vii. p«184, Ediub. 1832. ” 

* Ibid. 

‘ Trade List, Jan. 5, 1841. 
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The small quantities of the iodic salts found in Chili saltpetre explains the 
fact before noticed (see avte, p. 413), that commercial nitric acM (which is 
frequently obtained from this salt) sometimes contains iodine. ^ 

After its arrival in this country, the crude Chili saltpetre is refined by 
solution and re-crystallization. The salt is then termed refined nitrate of 
soda {sodce nitras dejniratus). , 

Pkoperties. — It usually crystallizes in obtuse rhombohedral crystals, which 
belong to the rhombohedral system. Its taste is somewhat bitter. In moist 
air it is slightly deli(iuescent. It is soluble in about two parts of cold water, 
and in less than its own weight at 212®. It fuses by heat. ' * 

CiiaracterisHcs. — As a nitrate, it is known by the characters of this class 
of salts already stated (see ante, p. 412). The nature of its base is^ recog- 
nised by tlie tests for soda already described (see ante, p. 523). The yellow 
colour which it communicates to flame, as well as the shape of its crystals, 
readily distinguish it from nitrate of potash. 

Composition. — Crystallized nitrate of soda is anhydrous. 


Moms. Eg. Wt. IW Cent. Long champ. Wenzel, 


Soda 1 ... 

... 31 ... 

... 30-47 ... 

... 30-75 ... 

... 37*5 

Nitric Acid 1 ... 

... 54 ... 

... 03-53 ... 

... 03-25 ... 

... 62-5 

Crystidlized Nitrate of Soda. 1 ... 

... 85 ... 

... 100-00 ... 

... 100-00 ... 

... 100*0 


Impxjiiities. — ^^See Potassai Nitras, p. 510. 

Physiological Effects. — Its (^ifects are similar to those of nitrate of 
potash. According to Wolfers,^ from two to four drachms of it may be taken 
daily without any hurtful effect. Yelsen states that it does not so readily 
disturb digestion as nitrate of potash. 

Uses. — It is not employed in medicine in this country. As a substitute 
for nitrate of potash, it is used in the manufacture of nitric and sulphuric, 
acids. It is employed by firework-makers • and also as a manure, especially 
for wheat.^ On account of its deliquescence, it is unfit for the maniifactiirc 
of gunpowder. 

66. SODJE ACETAS.- ACETATE OF SODA. 

Formula NaO,C*lPO^ ; or NaO,A. Equivalent Weight 82. 

History. — This salt was first described by Baron, in 1747 but, according 
to Dulk,^ its real discoverer was E. Meyer, in 1677. It was formerly called 
terra foliata tartari crystallisata, or terra foliata mineralis. 

Preparation. — Acetate of sod^ is usually prepared by makers of pyro- 
ligneous acid, and the mode of manufacturing it will be noticed hereafter (see 
Acidum Aceticum), It is procured by saturating acetic acid by carbonate of 
soda, and evaporating the solution so that Crystals may form. 

Tlie Lublin College orders it to be prepared by saturating Carbonate of Soda with 
Distilled Vinegar. The filtered liquor is to be evaporated untu it has attained the sp. gr* 

^ Richter, Ausfiihf. Jrzneim. Bd. iv. S. 251. 

* * Journal of the Eogdl Agricultural Sod^g of England, for 1840 and 1841. 

® Thobison’s Chem. of Inorg. Bod. vol. il. p. 464. 

^ Lie Frems. P^rm. iiheU u. erldut. 
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of l*276t By cooling, crystals are formed, which are to be cautiously dried and kept in 
a close vessel. 

Properties. — This salt crystallizes in oblique rhombic prisms. Geiger^ 
says that a saturated solution of this salt does not readily crystallize when 
cooled in a tall glass vessel unless some pointed or angular body be introduced. 
Its taste is cooling, saline, and bitterish. Exposed to the air, at ordinary 
temperatures, the crystals undergo little change ; but in dry and warm air tliey 
effloresce and become anhydrous. When heated, they first undergo the watery 
fusion, then giv() out their water of crystallization, and afterwards enter into 
igneous fusion. At a red heat they are decomposed, and yield, as a residue, 
a mixture of charcoal and carbonate of soda. They are soluble in about three 
parts of cold water, and are slightly soluble in alcohol. 

Character Ifiticfi , — As an acetate, this' salt is recognized by the evolution 
of the vapour of acetic acid when oil of vitriol is i)oured over it. That it is a 
soda salt is shown by the characters already described for this base (see ante, 

p. 528). 

Composition. — ^The following is the composition of this salt : — 


Soda 

Atmm. 
.... 1 ... 

Eq. Wt. 

... 31 .... 

Per Cent. 

... 22-S ... 

Berselius. 

... 22*94 

Acetic Acid 

... 1 ... 

... 51 .... 

.. 37’5 ... 

... 36*95 

Water 

... 6 ... 

... 54 .... 

.. 39-7 ... 

... 40*11 

Crystallized Acetate of Soda. . . 

... 1 ... 

... 136 .... 

.. 1000 ... 

... 100*00 


Purity. — It should be white and perfectly neutral to test-papers (litmus 
and turmeric). The presence of sulphuric acid may be recognized by cliloride 
ol' bnrium, which occasions with this acid a white preci])itate insoluble in nitric 
acid. If nitrate of silver clause a white precipitate insoluble in both water 
and nitric acid, but soluble in ammonia, the presence of a chloride is to be 
inferred. Potash may be recognized by the before-mentioned tests for tliis base 
(see antC) p. 463), as wxll as by the deli(|uesccnce of the suspected acetate. 

PiiYsiOLooiCAL Effects. — Acetate of soda operates on the body like 
acetate of potash (sec antc^ p. 516), but is probably somewhat milder in its 
a(!iion. 

Uses. — It is rarely employed for medicinal purposes. It may, however, be 
used as a substitute for acetate of ])otash, over which it has the advantage of 
not beijig deliquescent. 

In pharmacy and the arts it is largely employed in the manufacture of 
acetic acid, and on this account has been introduced into the Pharmacopceia 
as the officinal source of this acid. 

Administration. — ^The dose of it, as a diuretic, Ib from 3j. to 5ij. 

/ 

67. Sodse Tartras.'-Neutral or Bibasic Tartrate of Soda. 

Formula 2NaO,C^ITO’® ; ?r 2NaO,T. Equivalent Weight 194. 

This salt is obtained by saturating a solution of tartaric acid with cither the carbonate 
or bicarbonate of soda. It is formed, therefore, in the preparation of the effervescing 
made with the above ingredient, or when soda-powders (see ante, p. 535) are 
dissolved in water. By evaporation the solution yields acicular crystals of tajfrate of 


VOL. I. 


1 Handh. d, Fluir. 1 Bd. 150^3 Aufl. ‘ 
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soda containing four atoms of water of crystallization, 2NaO,T,4HO. 'Dicy arc soluble 
in their own weight of water; but arc insoluble in alcohol. In its medicinal properties, 
tartrate of soda resembles the tartrate of potash (see ante^ p. 517). It is a gentle aperient. 
If it be given so as to become absorbed (see ante^ pp. 92 and 180), it operates as a 
diuretic, and renders the urine alkaline (see ante^ p. 180). It mav be used, therefore, 
in lithicacid deposits, but is objectionable when there arc phosphatic deposits in the 
urine (see ante^ p, 534), — Dose, as a purgative, 5^^. or more. As a diuretic or 

iithic (sec ante^ j). 256), it must be given in smaller doses, and largely diluted with water, 
so as to ensure its absorption. — Hy adding to an aqueous solution ol 150 grains of crys- 
tallized tartaric acid, either 108 grains of bicarbonate of soda or 286 grains of crystallized 
neutral carbonate, we obtain, in solution, tartrate of soda equal to 232 grains (or nearly 
5iv.) of the crystallized salt. 


68. POTASSiE ET SODJE TARTRAS. -TARTRATE OF 
POTASH AND SODA. 


History. — This salt was discovered by Seigncttcj an apothecary at Rochelle^ 
in 1672; and hence it is frequently tenned SeUpiette^fi salt, or sal da 
Beifjncite?^ Its eomposition was discovered by Boulduc and Geoffroy in 
1761. He called it alkaline salt, sal polychrest, and Rochelle salt {sal 
Rupellensis vel Rochelle use). To distinguish it from the sal polychrest 
(sulphate of potash) of other writers, it is sometimes denominated sal poly- 
chrestum Seiynetti, It is often called tartarised soda {soda tartarizata. 
sen natron tartarizatum). In the London PharmacopoDia it is denominated 
sodee potassio-tartras ; but the term j^otassce sodio-tartras would be pro- 
bably more correct. The Edinburgh and Dublin Colleges call it potassce at 
sodee tartras, 

Peepaeation. — All the British Colleges give directions for its preparation : 

Tlie Ijondon College orders of Bitartratc of Potash, powdered, 3 xvi. ; Carbonate of Soda, 
5xiJ. ; BoiHng Water, Oiv. Dissolve the carbonate of soda in the boiling water, and add 
gradually the bitartratc of potasli. Strain the liquor ; then apply a gentle heat until a 
pellicle floats, and set it iisidc that crystals may be formed. The liquor being poured off, 
dry them. Evaporate the liquor again that it may yield crystals. 

The Edinburgh College orders the same quantities. 

The Dublin College employs Carbonate of Soda,^t7^ f$arts ; Bitartratc of Potash, reduced 
to the finest powder, seven parts; Hot ^ aiar yppig parts. 


Pig. 9C. 


In this process the excess of acid in the bitartrate of potash is saturated by 
the soda of the carbonate ; wliile the carbonic acid of the latter is disengaged. 

Peopeetjes. — Tliis salt is met with in large, transparent, and regularly- 
shaped right rhombic prisms ; but, curiously enough, the crystals are frequently 

produced in halves (as in fig. 97). 
Fig. 97. Their taste is mildly saline and 
bitter. Exposed to the air, they 
slightly eiSoresce. When heated, 
they undergo the watery fusion, 
cvolvetheirwaterof crystmlization, 
and are decomposed : the residue 
consists of charcoal and the car- 
bonates of potash and soda. They 
are readily soluble in cold, and 
still more so in hot water. 





Natural Half of 
ditto. 


Prism if 'Rochelle Salt. 


^ Bcckmauu’s Hist , of Invent , vol. iv. p. Cl 6. 
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Characterutics — This salt may be recognized by the shape and size of the 
crystals. Sulphuric acid added to the aqueous solution throws down small 
crystals of bitartrate of potash ; percliloric acid throws down perchlorate of 
potasli : bichloride of platinum produces a yellow precipitate (sec ante, p. 
463). When heated, Eochelle salt is decomposed, various volatile substances 
ate evolved, and the odour of caramel is given out. If the residuum be digested 
in hydrochloric acid, we obtain a solution of the chlorides of sodium and 
potassium : the cliloride of potassium may be precipitated by bichloride of 
platinum, leaving chloride of sodium in solution, which may be detected by 
the tests already mentioned for this salt (sec ante, p. 523). 

Composition. — The composition of this salt is as follows 


Soda 

Potash 

Taharic Acid. 
Water 


AU, Eq.Wt. P. Ct Schulze. 


Ate. Eq.Wt. P.Ct. 


1 

1 

I 

10 


31 .. 10*3 .. 

48 .. 15-9 .. 

132 .. 43-8 .. 

90 . . 30 0 . . 


13*3 ) 
14-3 
41-3 C® 
31-1 ) 


Tartrate Potash 
Tartrate Soda . . 
Water 


1 

1 

10 


114 

97 

90 


37-8 

32-2 

30*0 


Crysti** Tartrate of Potash and Soda 1 .. 301 .. 100-0 .. 100-0 


1 .. 301 .. 100-0 


Dr. Thomson^ says, that when the crystals are free from all adhering 
moisture, they contain only eight atoms (or 25*4 per cent.) of water of 
crystallization, and their equivalent weight is 283. Mr. II. Phillips also states 
that the water of crystallization is only eight atoms. 

Physiological Effects. — It is a mild, laxative, cooling salt, very analogous 
in its effects to the tartrate of potash. Sundeliii^ says it is uncertain as a 
purgative, — sometimes Ming, at others acting very slowly, but strongly, and 
with violent abdominal pain. He thinks it may be completely replaced in 
practice by a mixture of magnesia and suliffiate of magnesia. When given in 
the form of dilute solution, and so as not to excite 2 )urging, it becomes absorbed, 
and renders the urine alkaline (see ante, p. 180, for a notice of Laveran and 
Millon^s experiments). Hence its use should be carefully avoided in persons 
suffering with phosphatic deposits in the urine. 

Uses. — It is commonly employed as a mild aperient for females and other 
delicate persons. It may be used with advantage by those who are subject 
to excessive secretion of lithic acid or the lithates. 

Administkation. — It is given in doses of from 5ij. to 5vj. or It should 
he exhibited largely diluted with water. A very convenient mode of exhibition 
is in combination with bicarbonate of soda and tartaric acid in an effervescing 
condition (vide Beidlitz Powders, p. 535). 


69. SAPONES SODAZCl ET ]^OTASSICI.- SODA AND 
POTASH SOAPS. 

History. — The term soap {sapo) is usually applied to a combination of 
one or more fatty acids with a salifiable oxi-base ; but it hu^ also been extended 
to a compound of a resinous acid with an alkali. The subsiv^^ces, therefore, 
^diich at the present time bear the name of soaps, may be thus arranged : — 


* Ftrei PntiApffs , ii, 440. 
Hand . d . Ueilmittellehre .* 


"W 
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1 . Patty soaps 


Soluble or alkaline 




Insoluble 


(Earthy 

^ Metallic (plasters) 


Ammoniacal 

Soda-soaps 

Potash-soaps... 


2. Resinous soaps 


Examples. 

Linimentum Anmonitr^ Ph. L. 
Sapo, Ph.L. ; Sapo hispanicits. 
Sapo mollis, Ph. L, 

Limmenivm Calcls, Ph. Ed.' 
Emplasirwm PluwH, Ph. L. 

Sapo guaiacinus, ^c, Ph. Boruss. 


On the ])resent occasion it is intended to notice the soaps composed of fatty 
acids combined with potash or soda, and which constitute the soa 2 )s commonly 
HO called, Tliesc substances, chemically speaking, are oleates^ margaratcHy 
and HtearatcH of j^otash or soda {jmtassa wAsodee oleatesy margaratesy et 
stearates ) . 

The Hebrew word horith, translated in our version of the Bible^ soap, is, 
by most commentators, supposed to refer to a plant, or to the alkaline ashes 
of some plant. 

Pliny,2 who mentions soap, says it was invented by the Gauls to render the 
hair golden-coloured. It is made, he adds, of tallow and ashes, the best being 
prepared with beech-wood ashes, and goats^ tallow. lie further states that 
there are two kinds of it — one thick {sapo spissas), the other liquid {sapo 
liyinldus), both being used in Germany, but more by the men than by the 
women. In the excavations made at Pompeii, a complete soap-boiler^s shoj) 
was discovered, with the soap still perfect, though it must have been manu- 
factured for more than 1700 years.*^ 

Natural History. — Soap is always an artificial product, unless the spon- 
taneous formation of adipocire from dead animal matter be considered an 
exception to this statement. This substance appears, from the analysis of 
Chevreul, to consist of a small (juantity of ammonia, of potash, and lime, 
united to much margaric acid and a very little oleic acid. 

Preparation. — The following is a concise account of the principles of 
soap-making :~^^Iii order to form soap, the oil or fat is boiled with a solution 
of caustic potash or soda, till the whole forms a thick, viscid emulsion, which 
can be drawn out into long, clear threads. If not clear, either water or alkali 
must be added, according as the turbidity depends on undecomposed oil, or 
on a deficiency of water. When the sa])onificaiion is complete, the next step 
is to separate the soap from the excess of alkali, the glycerine, and the super- 
fluous water. This may be (‘ifected by boiling down till the alkaline ley 
becomes very concentrated, when the soap becomes insoluble, and rises to 
the surface. The same end is attained by adding very strong ley or com- 
mon salt, both of which fender the soap insoluble when added in sufficient 
quantity ; soap being absolutely insoluble in alkaline ley of a certain strength, 
as well as in a saturated solution o^ommon salt. The separation is known to 
be complete when the liquid ceases ro froth in boiling; and the soap is ladled 
off* into moulds, where it is well stirred to favour the separation of the liquid, 
which should run off* from its surface like y^ater from fat. The soap brought 
to this stete in the first operation is called grain soapy from its separating in 
grainy particles at first. It may be further purified by repeating the process 


^ Jer, ii. 22; and MaL iii. 2.« 

® Histpria Eaturalu, lib. xxviii. cap. 51, cd. Valp. 
^ ParKes, Chem\ Essays, ii. 5, 2d edit. 
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of dissolving in alkaline ley, and separating it by the addition of salt. In 
this process the impurities subside, and the soap generally takes up more 
water ; so that, although whiter, it is less strong. White soap, for example, 
commonly contains 45 to 60 per cent, of water; while grain soap contains 25 
to JiO per cent. No doubt it may be again procured with as little water as at 
first; but it is the fluidity caused by the additional water that allows the 
impurities to subside, and the soap to become white. What is called marbled 
[or mottled’] soap is grain soap which has not been subjected to purification ; 
and the gi’ey, blue, and green colours in it arise principally from the presence 
of insoluble soaps of oxide of iron or of copper. 

is to be observed, that when common salt is added to the solution of a 
soap of potash, the latter is converted into soda-soap, entirely or partially, 
according to the quantity of salt, while chloride of potassium is formed. As 
this latter salt does not cause the soap to separate, like common salt, it is 
ih'cessary to use twice as much salt to sci)arate the soap when it has been 
made with potash. If a soap of potash be required, it must be separated by 
caustic potash. In Germany, soda-soap is first made with potash, and the 
potasli-soaj) is decom])osed by common salt. In England and Eraiice, soda- 
soap is made directly with caustic soda. 

^^The use of salt in this important process depends on the curious fact, 
that soap, like muscular fibre or animal membrane, cannot be moistened by a 
saturated solution of salt ; that is, cannot d(q)rive it of water. On the other 
hand, if these substances be moistened with w^ater, or dissolved in it, the 
addition of dry salt in suflicient quantity will remove the wdiole of the water.^^^ 

Thkory oe Saponification. — The fixed oils and fats, as they occur in 
nature, are for the most part mixtures or compounds of two or more fatty 
salts. Stearinoj marf/arine, oleine, cocinine (or coco-stearine), palmitine, 
and phocenine, are the fatty salts of movst fre(iuent occurrence in the fats 
used for soap-making. They are each composed of — or, at least, arc resolva- 
ble into — a sweet basic substance called f/lycerine, or the oride of yly eery le 
(C^IP,0^), and a fatty acid. Stearine yields stearic acid ; margarine, 
maryaric acid; oleine, oleic acid; cocinine, cocinic acid; palmitiiie, 
palmitic acid ; and phocciiiiie, phocenic acid. 

Talhto consists chiefly of stearine wdth a little oleine. Olive oil is composed of marga- 
rine and oleine. Almond oil contains less margarine than olive oil. Falm oil contains 
oleine, margarine (?), and about two-thirds of its weight of a wliite solid fat, called palmi- 
t iue. Cocoa-nut oil consists of coconine and oleine. Train or fish oil consists of oleine 
and })hoceniiic. 

When tlie oils and fats are acted on by a solution of the caustic alkali, the 
latter unites with the fatty acid, forming a soap, and disengages glycerine, 
which combines with water. 

The following diagram illustrates the px6cess of saponification : — 


Materials. 
Caustic Alkali 


Stearine, Oleine, &c. &c. { * 

Water... . ^Glycerine 


> Hydrated Glycerine.' 


The phenomena observed during the action of resins on alkalies are different. Kesins 
Usually consist of one or more acicis, which combine with alkalies to form resinous ^alts or 


Liebig, in Turner’s Elements of Chemistrft 8th edit. p. 1118. 
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soaps. Thus, ordinary yellow resin (or rosin) consists of two acids, called respectively 
pinic (chiefly) and silvic acids ; and a soda soap made of this substance would, therefore, 
DC a mixture of pinate and silvate of soda. 

PiioPEHTiES. — Tlie consistence, colour, odour, and sp. gr. of soap vary in 
the differer»t varieties of this substance. The taste of all is slightly alkaline. 
All the alkaline soaps arc soluble both in water and alcohol. The substance 
called tramparent wap is prepared by evaporating an alcoholic solution of 
pure soap. When lieated, soap fuses, swells up, and is decomposed, leaving 
a residuum of charcoal and alkaline carbonate. Most of the acids decompose 
soap : they unite witli the alkaline base, and separate the fatty acids. The 
eartliy salts (as sulpliate of lime, sulphate of magnesia, alum, &c.) also 
decomj)ose soap : the fatty acids unite with the earth to form an insoluble 
earthy soap, while the alkali of the soap combines with the acid of the salt. 
The hardness of sea, spring, and well water, depends on the earthy salts 
(principally sulpliate of lime), which decompose soap (see*«w/c", pp. 284-85) ; 
hence tincture of soap may be used as a test of the hardness or softness of 
common waters. 

The following diagram exjilains the action of sulphate of lime on soap : — 

Materials 

Soap 


Sulphate of Lime 


(Alkali 

(Fatty Acids ... 

\ Sulphuric Acid. 
'Lime ......... 



Products. 
Alkaline Sulphate. 


TnRoliihiA CfllrArpniia Rnnn. 


The metallic salts decompose soap, and give rise to metalline insoluble soaps. 

Characteristics. — Soaj) may be partly recognised by its physical propeities, 
especially by its feel, which is so well known that it is usually called soapy. 
The solubility of soap in water and alcohol is an important character, as well 
as its detergent quality, wliich depends on its power of rendering fatty and 
other matters soluble in water. The effect of heat on it also deserves notice : 
if the carbonaceous residuum be digested in weak hydrochloric acid, and the 
solution filtered and concentrated by evaporation, the nature of the alkaline 
base may be ascertained by applying tlie tests for potash and soda before 
mentioned (see ante, pp. 468 and 523). Lastly, the action of acids and 
earthy and metallic salts on a solution of soap, as already noticed, serves to 
recognise soap. 

Vakieties. — A considerable number of soda and potash soaps are met with 
in commerce. Of these, some are hard, others soft ; the former are pre- 
pared with soda, the latter with potash. This circumstance, therefore, forms 
the ground of tlieir division into two classes. 

Class 1. Harder Soda Soap; Hodaicus ; Sapo natrinus; Sapo 

durus ; Sapo spissus, Pliny ? — The qualities of the hard or soda soaps vary 
according to the nature of the fatty mattels with which these substances are 
prepared. 

1. Castile on Spanish Soap ; Sapo; Sapoex oliv/p. oleo et soda covfectns ; Sapodum; 
Spanish or Castile Soap w.ad>e with olioe oil and soda, E. ; Sapo durus, D. ; Sapo Hispanicus ; 
Sapo Castiliensis ; Marseilles or Venetian Soap ; Olive Oil Soda Soap. — ^This is prepared with 
olive ofi and a solution of caustic soda. When pure, it has very little odour. It is hard, 
hut in the freshStatc inay^be easily worked or kneaded between the fingers : by keeping in 
warm air it becomes dry and pulvCrizable. It should not feel greasy, have a rancid odour, 
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communicate an oily stain to paper, nor be covered with a saline efflorescence ; but should 
dissolve completely and readily m both water and alcohol. 

Two varieties oi it are known in commerce — ^the white and the marbled. 

a. If kite Castile Soap . — This is purer than the following variety, but it is a weaker 
soap e. it contains more water). 

Marbled Castile Soap. — ^This variety is harder than the white kind. The marbled 
appearance is produced oy adding to the soap, as soon as it is completely made and 
so[)aratcd from the spent lye, a fresh quantity of lye, and immediately after a solution of 
sulphate of iron. A precipitate (probably composed of black oxide of iron, sulpliuret of 
iron, and iron-soap) is formed ; and this gives the dark-coloured streaks to the soap. By 
exposure to the air these strcjiks become red, in consequence, probably, of the conversion 
of the black oxide into the red or scsqiiioxidc of iron. 

2. Almond Soap ; Almmd Oil Soda Soap ; Sapo amppdaMms, French Codex. — ^This is 
the medicinal soap of the Frcncli. It is prepared with ten parts of soap-boilers’ lye 
(a solution of caustic soda) and twenty-one parts of almond oil.* In this country it 
is used as a toilet soap. 

3. Common Soap; United States Pharmacopoeia ; Sapo sebaceas, •, 

Animal Oil Soda Soap. — This is prepared with tallow and soda. Two kinds of it arc in 
comhion Use, curd soap and mottled soap. 

a. If kite Curd Soap . — ^^i’his is made with pure or white tallow and soda. White Windsor 
Soap belongs to this class of soaps. It is said to be made with one part of olive oil and 
iiiiu; parts of tallow ; and scented. 

Mottled Soap. — Tliis is the common or domestic soap. Befuse kitchen grease, called 
kitchen staff ^ is used in its preparation. 

k YbllowSoap; Rosin Soap ; Resin Soda Soap. — ^Tlvis is prepared with tallow, rosin, 
and caustic soda. Palm oil is also frequently emjiloyed in its manufacture. 

5. Cocoa-nut Oil Soap; Marine Soap. — ^This is prepared with cocoa-nut oil (usually 
mixed with tallow) and soda. It is used for washing with sea water. 

In addition to the preceding there arc several other varieties of soda-soap found 
ill coinmerce. Toilet or fancif soap consists essentially of one of the preceding kinds of 
s()ap, mixed with some fragrant volatile oil. Silica soap is a hard soap, with which silicate 
of soda is incorporated. Sand soap is common soap intermixed with sand. The term clay 
soap may be given to proposed mixtures of common soap with jiipc-clay, fuUer’s-earth, 
soap-stone, or porcelain earth. Chlorine soap is intended to be soap mixed or combined 
with an alkaline hypochlorite (?). Bone soap consists of ordinary soap intermixed with 
bone-gelatine dissolved in caustic potash : it is said to be sold under the name of Liverpool 
poor manJs soap? 

2. Of Soft or Potash Soap ; 8apo potassicus ; Sapo Icalinm ; Sapo 
mollis ; Sapo liquidus, Pliny ? — This kind of soap is made with caustic 
])otasli and oil or fat. 


1. Common Soft Soap; Sapo mollis^ D. ; Animal Oil Potash Soap. — ^This is prepared 
with fish oil (whale, seal, or cod), tallow, and potash. Its colour is brownish or y^owish ; 
transparent, interspersed with white specks or grains of stearic soap formed by the tallow, 
and which give the soap a granular texture like that of the fig. 

2. Olive Oil Potash Soap ; Sapo mollisy L. E. ; Sapo ex olivee oleo et potassh confect uSy 

U. ; Soft Soap made with olive oil and potash, Ed. — This is ^ordered in the London and 
Edinburgh Pnarmacopceias, but is rarely met with. * 


Composition. — The following is thc.^composition of several varieties of 
soap — 


* Soubciran, Nouveau Traite de Pharmacie, t. ii. p. 582, 2nde edit. 
^ For furl, her details, sec Knapp’s Chetrdcal Technology. 

® See Gmelin’s Handbuch der Chemie. 
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Haed oe Soda Soaps. 


Constitaents. 

Marseilles White. 

Marseilles 

Marbled. 

Foreijrn 
Castile, 
very dry. 
Sp. Gr. 
1-0705. 

London-made 
Castile, 
very dry. 
Sp. Gr. 0-9669. 

Glasgow 

While 

Soap. 

Cocoa-nut 
Oil Soap. 
(Marine 
Soap.) 

Soda 

Fatty Acids 

Water 

{Braconnot.) 

10-24 

68-40 

21-36 

(D^Arcet.) 

6 

60 

34 

(Thenard.) 
6 i 

64 

30 

iUre.) 

9-0 

76-5 

14-5 

(Ure.) 

10-5 

75-2 

14-3 

(Ure.) 

6-4 

60-0 

83-6 

(Ure,) 

4-5 

22-0 

73*5 

Hard or Soda Soap. . 

100-00 

100 



100-0 

100-0 

lOOD 


Soft oe Potash Soaps. 


Constituents. 

London 
Soft Soap. 

Glasgow 
Soft Soap. 

Potash 

iUre.) 

8-5 

(Ure.) 

9-0 

Fattv Acids 

45*0 

43-7 

Water 

46-5 

47-3 

Soft or Potash Soap 

100-0 

100-0 


PuiiiTY. — ^Tlie adulterations of soap are excess of water, lime, gypsum, or 
pipe-clay. The first may be known by the consistence of the soap, and the 
great loss of weight which this substance undergoes in dry air. The other 
impurities may be detected by alcohol, wliich leaves them undissolved. 

Physiological Effects, a. On Vegetables. — Soap, used as a manure, 
appears to promote vegetation.^ 

/3. On Animals, — It does not appear to be poisonous to animals. 
Veterinarians employ it as a diuretic, and, in large doses, as a purgative. 

y. On Man , — Soap acts very much like the alkalines, before noticed (see 
afite^ p. 177). Its local operation, however, is much less energetic than either 
the caustic or even the carbonated alkalies. Hence it may be administered 
in considerable doses without causing irritation or inflammation. When 
swallowed, it very readily palls the appetite and disturbs the digestive func- 
tions. Perhaps these effects depend on the separation of the fatty acids in 
the stomach. Probably the fatty acids become more or less completely 
digested, for soap acts on the general system like the alkalies ; — it promotes 
the secretion of urine, and communicates alkaline properties to this fluid. In 
large doses it acts as a purgative. I knew an idiot who had frequently eaten 
large lumps of soap witliout any ill effects ; and I have heard of a pound of it 
being sw‘4lowed for a wager ! 

Uses. — As an antacid, soap is employed in poisoning by the mineral 
acids: it should be administered in the form of a strong solution, which 
effectually neutralizes the acid withKut acting as an irritant. So also in those 
forms of dyspepsia which are attended with an excessive formation of acid, soap 
may be usefully employed to neutralize it. External parts burnt with the 
strong miners acids, or with iihosphorus, should be washed with a solution 
of soap. As a Uthonlytic, soap has been used in those forms of lithiasis 
in nvhich uric acid prevails (see antCy p. 259). A. mixture of soap and lime- 
water was once considefed a most powerful solvent for urinary calculi. The 
Hon. Horace Walpole^ gained great relief from it. By the action of lime- 

Pe Caifdollc, Physiol. Veyet, p. 1343. 
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water on it, an insoluble calcareous soap and a solution of caustic soda are 
formed. As a purgative^ soap is rarely exhibited alone: in combination 
A^ith rhubarb, it may be employed with considerable benefit in habitual con^ 
stipation and disordered conditions of the biliary functions. In the form of 
enema, a strong solution of it is sometimes used with great relief to dissolve 
hardened faeces, and to relieve obstinate constipation. As a resolvent or 
alterative^ it was once much esteemed in enlargements and various chronic 
disorders of the viscera and glands ; and, as the alkalies have been found 
useful in the same diseases, any good effects which may have been obtained 
by it are probably referable to its alkaline base. 

Externally, soap is freciucntly employed on account of its detergent, lubri- 
cating, and discutient qualities. Thus, in tinea capitis, scabies, and various 
other skin diseases, ablution night and morning with soap-water greatly 
contributes to the cure. On account of its lubricating qualities, it is a most 
convenient adjunct to liniments. The use of the liniment, cerate, and plaster 
of soap, are noticed below. 

Lastly, soap is used in pharmacy to render other medicines more soluble, 
or to give a proper consistence to various substances for the making of pills. 
Thus it is a constituent of various piUs (e. g. Pihilce Rhei compositm ; 
Pilulcd Saponis composittz; and PiluleB Scillce compo sitae). In some 
cases it acts as the adjuvans, assisting and promoting the operation of other 
medicines ; as a corrigensy correcting their o])eratioii ; and as a constituensy 
imparting an agreeable or convenient form. The addition of soap to aloes or 
extract of jalap is cited by Ur. Parish as an instance in wliich soap fulfils aU 
tlnee of these objects. 

Administbation. — T he usual dose of soap, taken in a pilular form, is from 
grs. V. to 5ss. In cases of poisoning by the mineral acids, half a pint of 
strong solution of soap should be instantly administered. 

1. LMMENTUH SAPONIS, L. E. D.; Soap Liniment; Opodeldoc.— 
(Soap, ^iij. ; Camphor, 3j. ; Spirit of Rosemary, f^xvj. Z. Z>. Castile Soap, 5iv. ; 
Camphor, rij. ; Volatile Oil of Rosemary, f^v. ; Rectified Spirit, Oj. and 

'fSxij. i. — Castile Soap, 5v.; Camphor, Sijss. ; Volatile Oil of Rosemary, fj^vj. ; 
Rectified Spirit, Oij. E. — Soap, Biij.; Camphor, Sj.; Spirit of Rosemary, 
fjxvj. Z). The London College orders the camphor to be dissolved in the 
spirit, and the soap to be added afterwards ; but the Edinburgh and Dublin 
Colleges direct the soap to be first dissolved, and the camphor [and oil, E."] 
subsequently. The Edinburgh College orders the mixture to be agitated 
briskly). — If made with hard soap, as directed by the Pharmacopceias, this 
preparation is apt to soKdify in cold weather. On this account druggists 
usually substitute common soft soap. The only objection to this is its unplea- 
sant smell. Soap liniment is used as a stimulant and discutient, as well as> 
on account of its lubricating qualities, in local pains, sprains, bruises, rheu- 
matism, &c. It is a constituent^of Linimentum Opii. 

2. CERATCM SAPONIS, L.; Soap Cerate, — (Soap, ^x.; Wax, 5xiiss , 
Oxide of Lead, powdered, ^xv.; Olive Oil, Oj. ; Vinegar, Gong.]. Boil 
the vinegar with the oxide of lead over a slow fire, constantly stirring them 
until they incorporate; then add the soap, and boil again in like manner, 

m * 

' Philosophical Transactions, xlvii. 43 and 472. 

® Pharmacologia. • 
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until all the moisture is evaporated ; lastly, with these mix the wax, first 
dissolved iu the oil.) The subacetate of lead, formed by boiling the oxide of 
lead with vinegar, is decomposed by the soap, the soda of which combines 
with the acetic acid, and the fatty acids with the oxide of lead. The wax and 
oil serve to give consistence to the preparation. It is used as a mild cooling 
dressing for scrofulous swellings, and other local inflammations, as well as for 
fractured limbs : in the latter case, its principal use is as a mechanical support. 

3. EMPLASTUUM SAPONIS, L. E. D. ; f^oap plaster.— sliced, Ib.ss. ; 
Litharge Paster, Ib.iij. L. D . — ^liitliarge Plaster, jiv. ; Gum Plaster, ^ij.; 
Castile Soaj), in shavings, jj. E. Mix the soap with the liquefied plaster, and 
boil down to a proper consistence). The quantity of soap here ordered is 
said by Mr. Scanlan ^ to be too much by one half ; as when prepared by the 
formula of the London and Dublin Pharmacopoeias it is quite pulverizable, 
and falls into crumbs. The gum plaster ordered by the Edinburgh College 
will tend to obviate this defect. Boiling is unnecessary. This plaster, spread 
on leather, is used as a discutient and mechanical support. 

4. EMPLASTUUM SAPOMS COMPOSITUM VEL ADHiEREXS, D. ; Adhesive 
Plaster . — (Soap Plaster, ^ij. ; Litharge Plaster with licsin, ^iij. Make a 
plaster, which should be melted and spread on linen). This plaster is less 
apt to irritate than the litharge plaster with resin, owing to the much smaller 
j)roportion of resin. It is a very useful application to those abrasions of the 
skill which take place in consequence of long confinement to bed.^^2 


Order XIII. COMPOUNDS OF LITHIUM. 


JMhium (L~G-5) is the metallic base of the alkali lithia (so called from xidem, 
because it is exclusively found in the mineral kingdom). It is a constituent of several 
minerals {pefalite, trip/m/e or spodumene^ lepidolitey amblmomte, &c). It is also found in 
many mineral waters, in most of whicli it has been found m the state of carbonate : but in 
the ryrmont and Sliatsch waters it exists in the form of sulphate ; in the Krouznach 
waters as the chloride ; and in the waters of Aix-la-ChapcUc and Burtscheid it is found in 
combination with phosphoric acid and soda. The medicinal properiies of the compounds 
of lithium are unkiio^vn. Ilic carbonate is the only one of them which it has been pro- 
posed to employ therapeutically. 


70« LiihisB Carbonas.— Carbonate of Lithia* 

« 

Formula LO,CO^ Equivalent Weight 36*5. 

Pound in many mineral waters ; as those of Pranzensbad, Klausen, Lubien, Ems, Teplitz, 
Bilin, Marienbaa, Kissingen, Salzbnmn, Buchsauerling, and Karlsbad. 

Obtained by adding a strong solution of carbonate of ammonia to a solution of either 
sulphate of lithia or chloride of lithium. Or by decomposing sulphate of lithia by acetate 
of baryta, and calcining the resulting acetate of lithia, by which it is converted into the 
carbonate. 

As usually met with, carbonate of lithia is a white powder, like carbonate of magnesia. 


•' * Dr. Montgomery, Obaervaiio'fi^ on the<Duhlin Phamacopceia, p. 596. 
2 Ibilt. p. 597. 
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It has a sli??ht alkaline taste, and is soluble in water, both hot and eold ; but insoluble in 
alcohol. When it has been fused, it is more difficultly soluble in water than when it is 
in the pulverulent condition. About one hundred parts of cold water arc said to dissolve 
Olio part of carbonate of lithia. It dissolves more readily in water holding in solution 
carbonic acid, by which bicarbonate of lithia is formed. It is in this slate, probably, that 
it exists in many mineral waters. By dissolving carbonate of lithia in hot water, liftering 
and slowly evaporating the solution, crystals of the carbomate are formed : they are said 
to be anliydrous. A solution of one part of the carbonate in 1000 parts of water has an 
alkaline reaction. 

Carbonate of lithia has the following composition : — 


Atoms, 

Ej. m. 

Per Cent. 

Hermann, Schqfgotsch. 

Lithia 1 ... 

... 14-5 .... 

... 39*726 . 

39 39*83 

Carbonic Acid 1 

... 22 .... 

... 60*2i4 . 

61 6017 

Carbonate of Lithia 1 . . . . 

.. 36-5 .... 

.. 100*000 .. 

.... 100 10000 


No experiments have hitherto been made to ascertain the effects of carbonate of lithia 
when swallowed; they are at present, therefore, unknown. On account of its difficult 
solubility, its local action is not very energetic. Like the other alkaline carbonates, 
carbonate of lithia doubtless becomes absorbed, and is eliminated by the kidneys. Analogy 
would also lead us to infer that it is capable of rendering the urine alkaline. 

AHhough it is a constituent of many mineral waters, several of which are extensively 
consumed, its influence in them is quite unknown. It probably imparts very little 
activity to them, on account of tlie very minute proportion of it which they contain. 

Attention has of late years been drawn to carbonate of lithia as a solvent tor uric or lithic 
acid by Lipowitz,^ Mr. Alexander Ure,^ and Binswauger.^ Lipowitz states, that one part 
of carbonate of lithia in 90 parts of water dissolved one part of uric acid at 122° F. ; or 
four parts of uric acid at 212° F. : a solution of urate of lithia is formed while carbonic 
acid is evolved. Mr. Urc found that one grain of carbonate of lithia, dissolved in 
an oimcc of distilled water, took up, at 98° F. (the heat of the blood), 2’3 grains of uric 
acid : and he says, that a human urinary calculus, composed of uric acid with alternate 
layers of oxalate of lime, lost flve grains in weight by digestion for five hours in a solution 
ol four grains of carbonate of lithfa in an ounce of distilled water, at a blood-heat. And 
BiiLswanger states, that one part of carbonate of lithia, dissolved in 120 ]:)arts of water, 
takes up, at blood-heat, nearly four parts of uric acid, l^'rom the experiments of both 
Urc and Biiiswanger it appears that carbonate of lithia is a better solvent for uric acid, 
tlum either borax or the alkaline carbonates. 

Mr. Ure has suggested the injection of a solution of carbonate of lithia into the urinary 
bladder as a lithonlytic, in calculi composed wholly or in part’ of lithic acid. “ Of all 
the various menstrua hitherto recommended,” says Mr. CJrc, ‘^none appears to promise 
more favourably than the cai’bonatc of lithia, from the promptitude and energy with 
which, in dilute solution, it attacks calculi of this description, n by means of injections 
we can reduce a stone at the rate of a grain or more an hour, as the above experiment 
woidd lead us to anticipate, we shall not mes^ly dmiinish the positive bulk of the calculus, 
but further loosen its cohesion, disintegrate it, so to speak, causing it to crumble down, 
and be washed away in the stream of urine. Cases may present tnemselves in which it 
may be cx})cdient to conjoin the use of the lithontriptor > but only occasionally, and at 
long intervals. It is the frequency of repetition whicn renders that instrument so hazar- 
dous. It may be presumed, moreover, that tlie plan of throwing in a weak solution of 
tliis land would generally exercise a bcnciifcial influence in obviating irrilation, by 
removing the sliarp angular points and asperities of the broken fragments, where the 
practice of crushing is adopted.” 

It is probable that the internai employment of the carbonate of lithia might be resorted 
to with advantage in uric acid deposits. Aschenbrenner says it may be given in doses of 
Irom five to ten grains daily. 


^ Ann. der Chem. u. Fharm, xxxvii. 348; and l^harm. Centrai^BlaU fiir 1841, p. 545* 
Bfiarmaceutical Journalf vol. iii. p. 7i, 1843. 

Buchner’s liepertorium fur die Fharmade, Bd. xlix. S. 199, 1848. 
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Obder XIV. COMPOUNDS OF BARIUM. 

Barium (Ba=69) is the metallic basis of the alkaline earth baryta (so 
called from /Sapwe, lieavy, on aecount of its great weight). 


71. Barii Oxydnm.— Oxide of Bariiun or Baryta. 

Formula BaO. Equivalent Weight 77.' 

Baryta^ also called barytes, or heavy earth {terra ponderosa), is the protoxide of barium. 
It is a greyish white or porous substance obtained by igniting nitrate of baryta. Its 
sp. gr. IS about 4*7322. It forms with water a solid hydrate if baryta (BaO, HO), which 
is soluble in 20 parts of water at 00°, or 2 parts at 212°. Brom the hot solution 
crystallized hydrate of baryta (BaO, OHO) may be obtained. 

Baryta water {aqua baryta^ is used as a test for both carbonic and sulphuric acids, 
with each of which it forms a white precipitate ; that with sulphuric acid being insoluble 
in nitric acid. 

Baryta combines with acids to form salts, several of which arc used in medicine. 
Tlieir chemical cliaracteristics arc as follows : — With the exception of the sulphate, all 
the barytic salts are soluble cither in water only, or in dilute hydrochloric or nitric acid, 
and their solutions yield, with sulphuric acid or sulphate of soda, a white precipitate 
(BaO,SO^) insoluble in nitric acid. The soluble barytic salts also furnish, with carbonate 
of soda, a white precipitate (lhiO,CO‘‘^). They likewise communicate a greenish yellow 
tint to the flame of eitner alcohol or pyroligneous spirit. 

The characteristics of sulphate of baryta will be stated hereafter (see p. 574). 

All the salts of baryta capable of solution in crater or the juices of the alimentary 
canal are poisonous (see barii chloridtm, and barytee cartmas). Sulphate of baryta being 
insoluble is harmless : hence the antidote for baryta and its soluble salts is a solution of 
an alkaline sulphate, as sulphate of soda or sulphate of magnesia, or alum, by which the 
soluble barytic salt is converted into the insoluble sulphate (see barytee carbomis, p. 574). 


72. BARYTJE CARBONAS.- CARBONATE OF BARYTA. 

Formula BaO,CO^. Equivalent Weight 99. 

History. — In 1783, Dr. Withering recognised the native carbonate, 
which has, in conse(|uence, been called, after its discoverer, Witherite, 

Natural History. — It is jiecnliar to the mineral kingdom. 

Witherite occurs in the l^ad-mines of the North of England; as of Anglesark, in 
Lancashire. Baryto-Cakite, a compound of carbonate of lime and carbonate of baryta, is 
met with at Alston Moor, Cumberland.* 

Preparation. — Tlie native carbonate of baryta is sufficiently pure for the 
preparation of the other barytic salts, and is the kind meant in the London 
Pharmacopoeia. '' 

Absolutely pure carbonate may be prepared by the addition of a pure alka- 
line carbonate to a solution of chloride of barium. 

It may also be obtained by igniting (or boiling in water) finely-powdered 

' for some ounces anecdotes respecting its discovery at this idace, sec Parkes’s Chemical Eseaj/t, 
Tol. i. p. 324, 2d edit. Londotf, 1823. • 
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sulphate of baryta with three parts of carbonate of potash, or carbonate of 
soda, and washing away the resulting alkaline sulphate. 

Properties. — Native carbonate of baryta occurs massive, stalactitic, and 
crystallized. Its crystals belong to the right prismatic system. The sp. gr, 
of this mineral is 4*3. Heated before the blow -pipe, it melts into a white 
enamel, with the evolution of much light, and the loss of carbonic acid. 
Artificially prepared carbonate is a fine, tasteless, odourless powder. It is 
almost insoluble in both hot and cold water; 4304 parts of cold, or 2304 
parts of hot, water being required to dissolve one part of carbonate. It is 
Timre soluble in carbonic acid water. 

dissolves with effervescence in hydrochloric acid : the 
evolved gas is carbonic acid (see ante^ p. 319). The solution is known to 
contain a barytic salt (BaCl) by the test for this class of salts (see ante^ p. 572). 

Composition. — The following is the composition of this salt : — 


Atoms. Eq. Wt. Per Cent. ScJiqfff/otsch. Berzelius. Berard. 


Baryta 

. 1 ... 

... ni ... 

... 77-7 ... 

... 77-63 ... 

... 77-9 ... 

... 78 

Carbonic Acid 

. 1 ... 

... 22 ... 

... 22-2 ... 

... 22*37 ... 

... 22*1 ... 

... 22 

Carbor.ate Baryta, . 

. 1 ... 

... 99 ... 

... 990 ... 

... 100*00 ... 

... 100*0 ... 

... 100 


Purity. — It should be white, odourless, tasteless, and entirely soluble in 
hydrochloric or nitric acid, by which its freedom from sulphate of baryta is 
demonstrated. Neither caustic ammonia nor hydrosulphuric acid should 
produce any precipitate or change of colour in the hydrochloric solution, by 
which the absence of alumina and metallic matter (lead or iron, or copper) 
may be inferred. If excess of sulphuric acid be added to this solution, the 
whole of the baryta is thrown down in combination with the acid, and no 
precipitate should be occasioned by the subsequent addition of carbonate of 
soda, by which tjie absence of lime is showm. 

I’otally soluble in dilut ed hydrochloric acid. This solution, on the addition of ammonia 
or liydrosul])huric acid, docs not give any precipitate, and it remains colourless ; wlien 
more suli)huric acid is added than is nccesstny to saturation, nothing is afterwards thrown 
down by carbonate of soda. — Ph. Lond. 

“ One hundred grains dissolved in an excess of nitric acid are not entirely precipitated 
with sixty-one grains of [anhydrous] sulphate of magnesia [or one hundreil and twenty- 
five grains of the crystallized sulphate of magnesia].” — Ph. Ed. 

Physiological Effects, a. On Vegetables . — Germination does not 
take place in carbonate of baryta.^ 

i3. On Animals . — Cows and fowls have been destroyed by swallowing the 
native carbonate.^ Orfila^ says a drachm of the powder killed a dog in six 
hours ; but C. G. Gmelin^. gave two drachms to a dog : vomiting took place, 
and the animal was well the next day. A drachm lolled a rabbit in three 
hours. When applied to a wound it has proved fatal.^ From the above 
experiments carbonate of baryta appears to act as an acro-narcotic poison : 
when swallowed it causes vomiting, inflames the alimentary tube, becomes 


^ Vogel, in Be Candolle, Phys. Veget. p. 1341. 

® Parkes, Chem. Essays^ toI. i. p. 330. 

® Toxicol. GenSrale. ^ 

^ Versuohe iiber d. Wirk. dcs Baryts, &c, p. 8. _ 

* Campbell, quoted by Christison, Treatise on Pgj'isons^ 3i edit. p. 532. 
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absorbed, and acts specifically on the nervous system, causing convulsions, 
paralysis, and insensibility. 

y. On Man . — Only one case illustrating its action on the human subject 
has been published.^ A young woman swallowed half a tea-cupful of the 
powdered carbonate : in two hours she had dimness of sight, double vision, 
ringing in the ears, pain in the head, and throbbing in the temples, a sensa- 
tion of distension and weight at the epigastrium, distension of stomach, and 
palpitation. Subsequently she had pains in the legs and knees, and cramps 
in the calves. A day or two after, the cramps became more severe. These 
symptoms, slightly modified, continued for a long time. 

Uses. — Carbonate of baryta is employed in the preparation of the chloride 
of barium. It is not administered as a medicine. 

Antidote. — A mixture of an alkaline sulphate (sulphate o^ soda or sulphate 
of magnesia) and diluted vinegar. (The use of the vinegar is to yield a 
soluble barytic salt, BaO, A, on which the alkaline sulphate inunediately reacts, 
and produces the insoluble sulphate of baryta). 


73. BARYTJE SULPHAS.-SULPHATE OF BARYTA. 

Fomula BaO,SO^. Equimletit Weight 117. 

History. — Native sulphate of baryta, called ponderous or heavy spar 
{spaihmn ponder osum)y was formerly confounded with sulphate of lime. In 
1774, Scheele discovered baryta; and in the year following, Gahn analyzed 
heavy spar, and found that it was composed of sulphuric acid and baryta. 

Natural History. — It is peculiar to the mineral kingdom. 

It frequently occurs crystallized in forms belonging to the right prismatic system. The 
crystals are commonly tabular. The straight lamellar heavy spar forms splendid groups 
of crystals. It occurs in Cumberland, Durham, Westmorland, &c. The curved lamellar 
heavy spar is generally known as cocFs-comb barytes. It is common in Scotland, Derby- 
sliire, &c. Compact or earthy sulphate of baryta occurs in Staffordshire and Derbyshire, 
and is called cawh. The Bologuese spar^ from Monte Paterno, near Bologna, is radiated 
sulphate of baryta. 

Properties. — Sulphate of baryta has a density of from 4*41 to 4*67. It 
is inodorous and tasteless. When pure, it is, in the pulverulent form, quite 
white. The form of its crystals has been before noticed. 

** White or flesh-red ; heavy; lamellar; brittle.” — Ph. Ed. 

Characteristics . — Before the blow-pipe it decrepitates, but is not easily 
fused. ^^This difficult fusibility constitutes a good mark of distinction 
between this mineral and sulphate ©f lime or of strontian.'^^^ Ultimately it 
melts into a hard, white enamel. It is insoluble in nitric acid. Reduced to 
powder, mixed with charcoal, and ignited, it is converted into sulphuret of 
barium, which, on the addition of hydrochloric acid, evolves sulphuretted 
hydrogen, and yields a solution of chloride of barium. (See antCy p. 573, for 
the tests for the barytic salts.) 


^ Dr.4Vilson, Lond. Med. Gaz. vol. xiv. p. 487. ^ 

^ Dr. ThomsoiiJLOw^/i/^a of Mineralogy ^ Geology^ and Mineral Analysis^ vol. i. p. 104, Loud. 
1836. « 
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Composition. — Sulphate of baryta has the following composition : — 


Haryta 

Sulphui-ic Acid 

Atoms. 

... 1 ... 
... 1 ... 

Eq. Wi. 

... 77 ... 
... 40 ... 

Fer Cent, 

... 65-8 .... 
... 34*2 .... 

' Berzelius, 

.. 65*643 ... 

.. 34-357 ... 

Klaproth, 

... 66-7 
... 33-3 

Sulphate of Baryta 

* 

... 1 ... 

... 117 ... 

... 100*0 .... 

.. 100-000 ... 

... 1000 


PfiYSioLOGiCAL Effects. — According to the experiments of Orfila/ it is 
inert. 

Uses.— Sulpliate of baryta^ on account of its cheapness, is the usuid source 
from whence tlie other salts of baryta are obtained ; and on this account it 
has been introduced into the Edinburgh and Dublin Pharmacopoeias. In its 
pure state it is sometimes employed as a pigment. 


74. BARII CHLOR1DUM.-CHLORIBE OF BARIUM. 

Formula BaCl. Equivalent Weight 104*5. 

Histoey. — This compound was discovered by Scheelc in ] 775. It was at 
first tenm^d terra gionderona mlita, and afterw^ai'ds muriate or hydrochlorate 
of harytes {haryto! murias vel hydrochloras), 
pEEPAEATiON. — All tlic British Colleges give directions for the preparation 
of this salt. 

The formula of the Lmdon College is as follows : — Take Carbonate of Barytes, broken 
into small pieces, 5^. ; Hydrochloric Acid, Oss. ; Distilled Water, Oij. — Mix the Acid 
with the Water, and add the Carbonate of Barytes jp’adually to them. Then, heat being 
a])])hcd, and the effervescence finished, strain and bod down the liquor, that crystals may 
be formed. 

TJic Edinburgh College directs it to be prepared cither in the same way as the London 
College, or as follows : — Take of Sulphate of Baryta, lb. ij. ; Charcoal, in fine powder, giv. ; 
Pure Muriatic Acid, a sufiiciency. Ileat the sulphate to redness, reduce it to a fine pow- 
d(;r, mix the charcoal with it thoroughly, heat the mixture in a covered crucible for three 
hours at alow white heat. Pulverize the product, put it gradually into five pints of bod- 
ing water ; bod for a few minutes ; let it rest for a little over a vapour-bath ; pour off the 
clear liquor, and Idter it if necessary, keeping it hot. Pour three pints of boiling water 
oyer the residuum, and proceed as before. Unite the two liquids ; and, while they are 
still hot, or, if cooled, after heating them again, add pure muriatic acid gradually so long 
as effervescence is occasioned. Li this process the solutions ought to be as little exjioscd 
to the air as possible ; and, in the last stage, the disengaged gas should be discharged by 
n proper tube into a cliimney or the ash-pit of a furnace. Strain the liquor, concentrate 
it, and set it aside to crystallize. 

The Dublin College also prepares it from the sulphate. The process is as follows - 
Take of Sulphate of Baryta, ten park ; Charcoal, reduced to the most subtle powder, or 
of Lampblack, one part. Let the Sulphate of Baryta be roasted in the fke, and whilst 
red hot thrown into water ; then let it be reduced to the finest powder, in the maimer 
directed for Prepared Chalk. Let the powders, intimately mixed together, be passed ini o 
a crucible, and exposed to a strong heift» until they become red hot, during four horn's. 
Let the mass, when cold, be dissolved in a quantity of boiling distilled water, amounting 
to ten times the weight of Srdphatc of Baryta, and let the liquor be filtered. To this 
add, avoiding the vapours, as much muriatic acid as may be sufficient to saturate the 
baiyta. Then let the liquors be filtered, from which, by evaporation and cooling, let 
crystals be formed. 


* Tojcicologie Genhah. 
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When hydrochloric acid and carbonate of baryta are mixed together, one 
equivalent of hydrochloric acid reacts on one equivalent of carbonate of baryta; 
and the products arc — one equivalent of carbonic acid, which escapes; 
one equivalent of v^ater ; and one equivalent of chloride of barium. 
Ba0,C02 + HCl = BaCl + CO^ + IIO. 

Materials. Composition. Products. 

1 eq Carbonate f ' <^«rbonic Acid 22 1 eq. Carbonic Acid.. 22 

® 

1 eq. Hydrochb r 1 eq. Hydrogen 1 ^ 

Acid 36*5 1 1 eq. Chlorine 35*5 I eq. Chloride Barium 10+'5 

135*5 135*5 135*5 

Wlien a mixture of sulphate of baryta and chiircoal is submitted to an 
intense heat, tlic carbon combines with the oxygen of the sulphuric acid and 
of tlie baryta, and forms carbonic oxide, winch escapes. Ba0,S0^4-4C'= 
BaS + 4CO. The residue digested in water forms a solution of sulplmret of 
barium. On the addition of hydrochloric acid, Iiydrosulpliuric acid gas is 
evolved, and the solution, by evajioration, yields crvstals of chloride of barium. 
BaS4-HCl=BaCl + HS. 

.PK,orEimES. — Chloride of barium crystallizes in right rhombic jilates or 
tables, sometimes in double eight-sided pyramids, which belong to the right 
prismatic system. To the taste, this salt is disagreeable and bitter. Its sj). 
gr. is 3*097. In dry warm air the crystals clHorcsce, but in the ordinary 
states of the air they undergo no clninge. AVhen heated, they decrepitate, 
lose their w^atcr of crystallization, and at a red heat fuse. At a w hite heat, 
according to Planiava, tliis salt volatilizes. It is soluble in both cold and hot 
water: 100 j)arts of water at 60® dissolve 43*5 of the crystallized salt,— -at 
222®, 78 parts. It is slightly soluble in ordinary rectified spirit, but is said 
to be insoluble in pure alcohol. 

Gharacterhtics. — (See the tests for the chlorides and harytic sails, 
pp. 369 and 572). Nitrate of silver added to a solution of chloride of barium 
causes a white precipitate [chloride of silver) soluble in ammonia, but 
insoluble in nitric acid. As a barytic salt, the chloride of barium is known 
by the following tests : — ^No precipitate is produced in a dilute solution of it 
by ammonia, Iiydrosulpliuric acid, or ferrocyanide of potassium. But the 
soluble sulphates, phosphates, and carbonates, occasion with chloride of barium 
white precipitates (which are respectively salphatc, phosphate, and carhonale 
of baryta). The sulphate of barjdR is insoluble in nitric acid. Cliloride of 
liarium communicates a greenish-yellow tint to flame. 

Composition. — Cryst^ized cliloride of barium has the following composi- 


tion 






Barium 

Chlorine 

Water 

Atoms. 

1 .... 

1 .... 

2 .... 

Uq. WL 
.. 69 ., 

.. 35*5 .. 
.. 18 .. 

Ver Cent. 

.... 56-326') 

28-980 > • 
.... 14-694 .... 

Berxelms. 

.. 85-201 ... 

.. 14-799 ... 

Phillip!- 
... 86-5 

... 14'5 

Cr}^stallize(l Chloride Barium 1 .... 

.. 122-5 .. 

100-000 .... 

100000 ... 

... 1000 


PuRiTY. — The cryet^s should be colourless, neutral to test paper, permanent 
in the^orclinarv states of the air (if they become moist or are deliquescent, the 
presence of chloride of calciign, or chloride of strontium, may be suspected). 
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and thar dilute aqueous solution should undergo no alteration of colour by 
thei[ addition of ferrocyanide of potassium^ hydrosulphuric acid, tincture of 
nut|alk> or caustic ainmonia, by which the absence of metallic matter (as iron, 
lejid, or copper), may be inferred. If excess of sulphuric acid be added, the 
filtered solution should be pompletely volatile when heated, and should occasion 
no precipitate on the addition of carbonate of soda, by which the absence of 
lime or magnesia is proved. 

“ One hundred grains in solution are not entirely precipitated by one hundred grains 
of [crystallized] sulphate of magnesia.” — M, 

Physiological Effects, a. On Vegetables, — Tliis salt is poisonous to 
plants.^ 

On Animals, — ^The action of cliloride of barium on animals is, according 
to Sir B. Brodie,^ analogous to that of arsenic. Locally, it operates as an 
irritant. After absorption, it affects the nervous system, the organs of 
circulation, and the stomach. Its action on the nervous system is manifested 
by staggering,, Convulsions, paralysis, and insensibility; on the circulating 
system, by p^itations, with feeble and intermittent pulse ; on the stomach, 
by vomiting, from its apjJicatioii to a wound. According to Sir B. Brodie, 
tlic alfection of the stomach is slighter than that caused by arsenic.^ It is 
eliminated by the kidneys (see ante, p. 101). 

y. On Man, — Administered in small doses, it at first produces no very 
obvious effects. In some cases the appetite appears to be improved. Soon 
wc observe an increased secretion of urine, tendency to sweating, and not 
unfrequently loose stools ; so that it appears to oi)erate as a liquefacient (see 
ante, pp. 175 and 179). With no other obvious symptoms than these, glan- 
dular swellings or enlargements sometimes become softer and smaller : hence 
it is resolvent. If we persevere in the use of gradually-augmented doses, the 
appetite becomes disordered, nausea and vomiting, Mitli not unfrequently 
griping and purging, come on ; a febrile state, with dry tongue, is produced, 
•the .nervous system becomes affected, and the patient complains of .giddiness 
and muscular weakness. Sometimes, according to Schwilguc,^ under the con- 
tinued use of it, catarrhal discharges from the eye, nose, ear, &c. take place ; 
inflamed or suppurating lymphatic glands evince signs of an augmented excita- 
tion ; wounds assume a more healthy appearance, an(|| in some cases, cicatrize. 

In large medicinal doses very unpleasant effects have been occasionally 
observed from its use ; such as vomiting, purging, sometimes griping, con- 
tracted pulse, giddiness, and great muscular debility, almost amounting to 
paralysis, with trembling.^ 

In excessive or poisonous doses (as an ounce), tlie affection of the nervous 
system is more obvious. In one recorded case the symptoms were convulsions, 
pain in the head, deafness, and, within an hour, death.® 

In conclusion, it may be observed, that considered medicinally, chloride of 
barium is most analogous to, thoyagh more powerful than, chloride of calcium, 

* Maroct, quoted by Be Cauddle, Ptm, VML 

‘ PUL Tram, I8l2, p. 205. 

See also the experixmenta of Orfila in the Qenh'.y and ci C. G. Gmdin in his Versseke 

^herdie • 

de Mat, Mid, vol i. p. 441, Smelii. 

ijee, an Uluatrative ease in Medie&l Commmktrieit, xix. 267. 

JoutHikl cf Science, vol ix. p. 8^2. 

VOL. I. V 



578 


INORGANIC BODIES. — ^loDiEtE of Babiuh. 


and is applicable in the same cases : regarded toxicologically, it may be com- 
pared to arsenic, but it acts less, energetically on the stomach, and more rapidly 
on the nervous system, and causes death in a shorter time. 

Uses.— The principal medicinal use of chloride of barium is in the treatment 
of Hero f ala ^ for whicli it was introduced into medicine by Dr. Crawford in 1790,* 
and was subsequently used by Ilufeland® with great benefit. The latter writer 
has employed it in all the forms of this disease, but especially in excited and 
inflamed conditions (jiartitjularly of delicate and sensible parts, as of the lungs 
and eyes), in painful ulcers, indurations which are disposed to’ inflame, and cu- 
taneous affections. It has also been administered as a resolvent, deobstruent, 
or alterative, in some other diseases; for example, scirrhus and cancer^ 
cutaneous diseases, hronchocele, &:c. As a local application, a solution of it 
lias been used as a wash in herpetic eruptions, and as a collyrium in scrofulous 
oplithalmia. 

In pharmacy and chemistry it is extensively employed as a test for sulphuric 
acid and the suljiliates. 

Administration. — It is used in the form of aqueous solution (see Vuinor 
harii chloridi). 

Antidotes. — The antidotes for the barytic salts are the sulphates, wliich 
form there with aninsoluble sulphate of baryta (see ante, p. 574). (In the 
absence of the alkdine sulphates, spring or well water whicli contains sulphate 
of lime may be copiously administered.) Of course the poison should be re- 
moved from the stomach as speedily as possible. To apjiease any unpleasant 
symptoms caused by the continued use of large medicinal doses, opiates may 
be employed. 

LIQUOR BARll CHLORIDI, L ; Solutio BarytiB Muriatis, E. ; Barytm 
Muriatis Aqua, D. ; Solution of Chloride of Barium, (Chloride of 
Barium, 5j*; Distilled Water, fjj.; L. E. — Muriate of Baryta, one part ; 
Distilled A\^ater, three parts, D. Dissolve.) — Dose of the solution of the 
London Pharmacopoeia, ten drops, gradually and cautiously increased unlil 
nausea or giddiness is experienced. It is employed also as a test for sulj)hiiric 
acid or the sulphates. Common water, and all li(|uids containing sulphates, 
carbonates, or phosphates, in solution, arc incompatible with it. 


75. Barii lodidtuoa.— Iodide of Barium. 


Formda Bal. Equivalent Weight 195. 

{Barytfc ITydriodas). — Obtained by decomposing iodide of iron 
by either baryta or its carbonate ; or by adding baiyta to nydriodic acid. (See Fotessii 
Jodidum.) — Iodide of barium is a white or greyish wnite mass. It is veiy^ soluble in water 
and in alcohol ; and its aqueous solution yields by evaporation acicular crystals of the 
hydrated iodide of barium. By exposure to the lir, iodide of barium suffers decomposi- 
tion : it absorbs carbonic acid, and yields a coloured mass of carbonate of baryta and 
penodide (ioduretted iodide) of barium.^It is.a violent poison, and reqjiires great caution 
m its use. ** Caute, per deos, incede, latet ianis sub cimre dolosol^^ It is a violent local 
teitot and corrosive (morp powerfully so than tlie chloride of barium). It has been 


* Medical Commmtaries, Dec. 2d, vol. ir. p. and Medical Commuhicatwng, vol. ii. 

® Erfahr. uh, d, 'Qehr. u, d. Ere^i^ d. salzs. Sehwererde, Berl. 1794i; and FoUst. Earstell. d. 
med, Kriifie u. d. Oehr. d, salzs, Schroererde, Berl. 1794. 

^ Jahn, quoted by Eiecke, Eie neuem Arzneimiiiel, p. 111, 1840. 
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employed in mej^ioine as a powerful alterative, resolvent, liquefacient, combining the 
effects of both bai^ta and iodine. It has been nj&ed in scrofulous and other swell- 
ings* in hypertrophies, chronic inflammation, &c. : in fact, in similar cases to those in 
wliich chloride of barium, iodine, and mercury, are given. The dose is Jth of a grain, 
very cautiously increased to one grain, three times daily, dissolved in distilled water. 
Biett employed the urufvmtum ha/rii iodidi (composed of iodide of barium, gr. iv. ; and 
lard, 3j.) as an application to scrofulous swellings. 


76. BARYTiC NITRAS.-NITRATE OF BARYTA. 

History. — This salt was formed soon after the discovery of baryta. 

Prkparation. — It is to be prepared like the muriate of baryta [chloride 
of barium, see antey p. 575], substituting pure nitric acid for the muriatic 
acid/^— P/^. Ed. 

Properties. — It crystallizes in octohedrons. It is soluble iu water, but 
insoluble in alcohol. It is decomposed, with decrepitation, by a bright red 
heat, and furnishes pure baiyta. 

Character is ticfi. — As a nitrate, it is known by the tests for this class of 
salts already mentioned (see ante, p. 412). The characters of the barytic salts 
have been before stated (see ante, p. 572). 

Composition. — The crystallized salt is anhydrous. Its composition is 
as follows : — 

Atoms. Fjq. WL Per Cant, Berzelius, 

Baryta 1 77 58*7 58*4 

Nitric Acid 1 54 41*3 41 T) 

Nitrate of Bary la 1 131 100*0 100 0 

PuYSioLOGiCAL Eppects. — Similar to those of the eliloride of barium. 

Uses. — It is employed in chemistry and pharmiicy as a test. Fire-work 
makers use it to communicate a green tinge to Ihnne. 

SOlllTIO BARYTiE NITRATIS, E. ; Solution of Nitrate of Baryta. 
(Nitrate of Baryta, 40 grs. ; Distilled Water, 800 grs. Dissolve the salt in 
ilie water, and keep the solution in well-closed bottles.) — ^Employed as a test 
for sulphuric acid and the sulphates. It is analogous in its action to a 
solution of the chloride of barium ; but is employed when it is considered 
desirable to avoid the presence of a metallic chloride. 


Order XV. COMPOUNDS OP CALCIUM. 

» 

Calcium (Ca=20) is the metallic base of the alkaline earth, lime. It is 
extensively distributed in botli the inorganic and organic kingdoms. 


77. qAIJC.-lXME. 

Formtda CaD. Fquwalmt WeigU 28. 

History.— Lime, and the mode ^ obtaining it by burning the car’jonate, 
Were known in the most remote periods of antiquity. Jlippociltesi employed 


^ Popularmmt ii. sect. 5. 
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this earth in medicine. Dr. Black, in 1755, first exp]|iined the nature of the 
process for making it. In 1808, Davy shewed that this substance was a 
metallic oxide ; and hence it has been termed the oxide of calcium. It was 
formerly denominated calcareous earth. To distinguish it from the hydrate 
of lime, it is called caustic limey or quicklime (calx viva), or burned lime 
{calx usta). 

Natural History. — It occurs in both kingdoms of nature. 

" a. In the Inokganisei) Kingdom. — lu the mineral kingdom, lime is found in the form 
of carbonate, sulphate, phosphate, siHcatc, arseniate, tungstate, borate, and titanatC. Its 
base, calcium, occurs in combination with fluorine. “ Lime is also disseminated througli 
sea-water, though in small quantities ; so that calcium is widely distributed in land and 
water, being prhicipally abundant in the central and higher parts of the fossiliferous rocks, 
and widely dispersed, in small quantities, throughout the more ancient rocks, and in the 
waters of the ocean.” ^ 

/3. In the Organised Kingdom. — In vegetables, lime (or its basis, calcium) is an 
invariable ingredient, except, it is said, iu the case of Sr/kola Kali? It is found combined 
with carbonic, sulphuric, phosphoric, nitric, and various organic acids (as oxalic, malic, 
citric, tartaric, and kinic) : calciufli occurs in coinbiiiatiou with chlorine. In animals, lime 
is found priiici]ially as carbonate and phosphate. 

Preparation. — Por use in the arts, lime is usually obtained by burning 
the compact limestone until coals, coke, and other fuel, in a kind of wind 
furnace, called a kiln.^ 

All the British Colleges admit as officinal the lime of commerce ; but tin* 
London and Edinburgh Colleges also give directions for the preparation of 
pure lime. 

The London College orders of Chalk, Ibj. Break it into small pieces, and bum it in a 
very strong fire for an hour. 

'Ihe Kdinhurgh College orders White Marble, liTokcn into small fragments, to be heated 
"in a covered crucible at a full red beat for three hours, or till the residuum, when slaked 
and susj)endcd in water, no longer effervesces on the addition of muriatic acid.” 

By the heat emjiloyed, the carbonic acid of the carbonate is expelled : one- 
half of the carbonic acid is expelled more easily than the other half ; indicating 
the existence of a dicarbonate of lime, =2Ca0,C02. It is w’ell known that 
water, or a current of air, facilitates the escape of the carbonic acid ; this eflect 
is probably mechanical, and is due to tlic diffusion of one gas or vapour in 
another.'* Iceland, spar, or white Carrara marble, yields the purest lime. 

Properties. — Lime (commonly termed quicklime, or calx viva), wlien 
pure, is a white or greyish solid, having a sp. gr. of about 3’0. A variety of 
commercial lime has a grey colour, and is called grey lime. Lime has an acrid, 
alkaline taste, and reacts jiowcrfully on vegetable colours as an alkali. It is diffi- 
cult of fusion; but by the oxy-hydrogen liame it may be both fused and vola- 
tilized. Exposed to the air, it attracts water and carbonic acid. If a small 
portion of water be thrown on lime, part of it combines with the lime, and 
thereby causes the evolution of a considerable degree of heat, by which another 
portion of the water is vaporized. Tlie limeSswells up, cracks, and subsequently 
falls to powder ; in this state it is called slaked lime {calx exUncta), or the 
hydrate of lime {calcis hydras, L.) By heat, the water maybe again expelled. 

* Dg la Bech«, LeseareJm in Theoratical Geology, p. 21. 

2 De Candolle-.P%^. Veget, p. 382. 

* Vide Loudon\ < 2 ^ Agriculture, 3d edit. p. 625 j Gray’s Operative Chemist; and 

Ure^s Diet, of Arts. 

* See Gay-Lussac, iu Jameson’s Journal, vol. ixii. 1887. 
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Lime is slightly soluble in water. Its sol^;ibility in this liquid is very remark- 
able ; cold water dissolving more than hot. According to Mr. Phillips, 

A pint of .Woter at 32^ dissolves 13'25 grains of Lime. 

« « CO® “ 11*6 

« 212 ° " 6-7 

So that water at 32® dissolves nearly twice as much lime as water at 212®. 

Charact(*ri sties, — An aqueous solution of lime is recognized by its 
rcddeiiiiig yellow turmeric paper, and rendering the infusion of red cabbage 
green ; by the rnilkiness producied in it on the addition of carbonic acid, or a 
soluble carbonate; and by the wliite precipitate {oxalate of lime) on the 
addition of a solution of oxalic acid, or of an oxalate. Sulphuric acid affords 
110 precipitate \vith lime water. Solutions of the calcareous salts are known by 
tli(‘- following characters : — The hydrosulphurets, and, if the solution be dilute, 
ihe sulphates, occasion neither a precipitate nor a change of (?olour; the 
soluble carbonates, phosphates, and oxalates, produce white precipitates. The 
calcareous salts (especially chloride of calcium; give an orange tinge to the 
Hiijue of alcohol. 

CoAtrosiTioN. — The following is the composition of lime and its hydrate : — 


Atoms, Eq.Wt. Per Cent, Jierselius, Atoms, Eq,Wt, Per Cent, Berzel. 


("aloium 

.... 1 .. 

. . 20 . . 

.. 71*43 .. 

.. 71*91 

Lime 1 .. 

. . 28 . . , 

.. 75*676.. 

. . 75*7 



.... 1 .. 

.. 8 .. 

.. 28*57 .. 

. . 28*09 

Water 1 .. 

.. 9 .. 

.. 24*324 .. 

. . 24*3 

Lime 

.... 1 .. 

.. 28 .. 

.. 100*00 .. 

.. 100*00 

Hydrate of Lime 1 .. 

.. 37 .. 

. . 100*000 . . 

.. 100*0 


Purity. — The lime used in the arts is never absolutely pure, but usually 
contains variable quantities of carbonate of lime, silica, alumina,, and oxide of 
iroii, and sometimes magnesia. 

Water being added, it [lime] cracks and falls to powder. Its other properties are as 
li,yclrato of lime. — Ph. L, 

It is slaked by water : muriatic acid then dissolves it entirely, without any effei^'escence ; 
and the solution docs not precipitate with ammonia in excess. — Fh, Ed, 

P 11 YS 10 T. 0 GICAL Efrjects. a. On Vegetables, — Quicklime is poisonous to 
plants. Notwithstanding this, however, it is used as a manure, its efficacy 
(consisting chiefly in its chemical action on the organic matter of the soil.^ 

On Animals, — On dogs, Orfila^ found that quicklime acted as a caustic 
poison, blit not very energetically ; and that it occasioned death by producing 
intlainmation of the texture with which it comes in contact. 

y. On Man, — Quicklime, hke the fixed alkalies, is a powerful escharotic. 
Its use in promoting the decomposition of the bodies of persons who have 
died of contagious diseases, or on the field of battle, and its employment by 
the tanner to separate the cuticle and hair from skins, sufficiently establish its 
causticity. Its (ischatcftic and irritant action is well seen in the ophthalmia 
produced by the lodgement of small particles of Kme in the eye. 

When applied to suppurating or mucous surfaces, lime water checks or 
stops secretion, and produces dryness of the part ; hence it is termed a 
desiccant (see ante^ p. 158). In this it differs from the fixed alkalies. . 

When administered internally, it neutralizes the •free acid of the gftstric 
juice, diminishes the secretions of tjje gastro-intestinal membrane, and Jhereby 


* Johnston’s Leciures an Ayrieuttural Cfiemistry, 
, “ Toxkol, QenSrale, 
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occasions thirst and constipation. * It fr^ucntly gives rise to uneasiness of 
stomach, disordered digestion, and not nnfrequently to vomiting. After its 
absorption, it increases the secretion of urine, and diminishes the excessive 
formation or deposition of uric acid and the urates. this exception, it 

does not, as the alkalies do, promote the action of the different secreting 
organs, but, on the other hand, diminishes it, and has in consequence been 
termed an astringent. But it does not possess the corrugating action of the 
astringent vegetables, or of many of the metallic salts ; it is rather a drying 
remedy, or desiccant. In this respect lime differs from the alkalie.s, but is 
analogous to the oxide of zinc. Yogt^ considers it to be intermediate between 
the two. Weickard and others have ascribed to lime an antispasmodic pro- 
perty : and if this be true, its relation to zinc is still further proved. 

A power of exciting and changing the mode of action of the absorbent 
vessels and glands has been ascribed to lime water, and probably with founda- 
tion. At any rate, under the use of it glandular enlargements have become 
softer and smaller. In other words, it operates as a resolvent. Sundclin^ 
says that the excessive use of lime does not, as in the case of the alkalies, 
bring about a scorbutic diathesis, but a general drying and constriction, 
analogous to that caused by zinc. 

Lime, in large doses, acts as a poison : the symptoms in one case were 
thirst, burning in the mouth, burning pain in the belly, obstinate constipa- 
tion, and death in nine days.-^ 

Uses. — Quicklime has been employed as a caustic^ but alone is now 
rarely resorted to. It.is sometimes applied in the form of potassa cum cake 
(see a7ite^ p. 471), and is a constituent of the (g’dinary depilatories (see ante, 
p. 157). As an antidote, lime water, in conjunction with milk, was recom- 
mended by Navier^ in poisoning by arsenious acid. In the absence of more 
appropriate antidotes, lime water may be administered in poisoning by the 
common mineral and oxalic acids. As a Uthonlytic it possessed at one 
time considerable celebrity, partly from its being one of the active ingredients 
of Miss Joanna Stephens^ lieceipt for the Stone and Gravel (see ante, 
p. 259), as well as from the experiments and reports of professional men. As 
an antacid- in dyspepsia, accorapaiiied by acidity of stomach, it is sometimes 
useful. Mixed with an equal measure of milk, which completely covers its 
offensive taste, it is one of the best remedies in our possession for nausea and 
vomiting dependent on irritability of stomach. We have found a diet, 
exclusively of lime water and milk, to be more effectual than any other plan 
of treatment in dyspepsia, accompanied with vomiting of food. In this case 
one part of the solution to two or three of milk is usually sufficient.^^® In 
the dyspepsia of gouty and rheumatic subjects, and which is usually accom- 
panied with a copious secretion of uric acid by theJeidneys, I have seen lime 
water serviceable. As a desiccant or astringent, it k useful as a wash for 
ulcers attended with excessive secretion. Iq, some scrofulous ulcers in wdiich 
I have employed it, its power of checking secretion has been most marked. 
In diarrhoea, '^when the mucous dischai^e is great, and the inflammatory symp- 
toms have subsided, lime water is useral as an astriirgent. As an injection 

, - r# — — * ’ ^ 

y ^h^x-rmpkodynamik^ 

- KeUmiUet^hre. 

^ Oantre-pmem de I' Arsenic, &c. 1777, quoted by Biditer, Autf* Ari^inditdUhfe^ 

^ UfiUed Shies '* ■ 



Uses ; A|)ministiution.— Lij^b Watbe; Liniment op Lime. 583 

in leucorrhoea aad gleet, it sometimes aiucceeds where other remedies have failed. 
The ititernal iise of lime water Jiias also been serviceable in checking secretion 
from various others parts, as from the bronchial membranes, the bladder, &c. 

Lime water has dso^en employed for various other purposes. Thus, as 
an antispasmodic, in fiypochondriasis and hysteria, with habitual excessive 
sensibility of the nervous system, it has been found useful by Weickard.^ 
It has also been given as an alterative in glandular enlargements and venereal 
affections, and to promote the deposit of bone earth in diseases accompanied 
\\dth a deficiency of this substance. In skin diseases (tinea capitis, scabies, 
prurigo, &c.) it has been applied as a wash. 

Administration. — From half an ounce to three or four ounces may be 
taken three times a day. As already mentioned, it may be conveniently 
administered in combination with milk. 

1. LIQUOR CILCIS, L. ; Atjua ; Lime Wafer. (Lime, Ibss.; 

Distilled Water, Oxij. Upon the lime, first slaked with a little water, pour 
the remaining water, and shake them together ; then immediately cover the 
vessel, and set it by for three hours : afterwards, keep the solution, with the 
remaining lime, in stoppere^d glass vessels ; and, when it is to be used, take 
from the clear solution. — ^The Edinburr/h College uses Lime one part, and 
Water twenty parts. — The Dublin College employs of fresh-burnt Lime 
one part, and Water thirty -one parts ; one of which is to be hot, and added 
just to slake the lime, the other is to be cold, and is added afterwards). — 
Lime water is colourless and transparent ; but, by ex])osure to the air, becomes 
covered with a film of carbonate of lime, wdiicli is deposited on the sides and ' 
bottom of the vessel, and is succeeded by another. Hence it should be pre- 
served in well-stoppered vessels with some undissolved lime, and, w^hen used, 
the clear liquor poured off. Its taste is unpleasant and alkaline, and it has 
an alkaline reaction on vegetable colours. The dose of lime water is from 
f5ss. to f3iij. or f^iv. three times a day. It may be conveniently administered 
in milk. Its uses have been above stated. 

2. LINIMENTIIU CAICIS, E. D.; Liniment of Lime; Garron Oil. 
(Linseed Oil [Olive Oil, 2).], Lime Water, of each equal measures ; Mix and 
agitate them together.) — Linseed and olive oils are each composed of, or are 
converted into, oleic and margaric acids and glycerine. AVhen mixed wdtli 
lime water, an oleo-margarate of lime {calcareous soap) is formed. It has 
long been celcbmted as an application to burns and scalds, and is employed 
for this purpose at the Carron Ironworks ; hence one of its names. Though 
tlie Dublin College orders olive oil, it is almost invariably prepared with 
linseed oil. THirpentine is sometimes advantageously added to it. 


78. CALCH^ CARBONATES.-CARBONATES OF LIME. 

Lime and carbonic acid combine^together in several proportions, as follows : — 


Bicarbonate 

Neutral or Monoearbonate 

Sapercarbonate (Bicarbonate P) 


anhydrous 

hydrated 

anhydrous {Calc Spar ; j^rragonite) 

hydrated (crystals) 




2Ca0,C02. 

2Ca0,C02H0. 

CaO,COa. 

Ca0,C02,SH0. 

C«0,2C0»?. 


Of these the neutral carbonate and the supergarbonate requ^e to be noticed. 


* Richter’s Ausf. Arzneim. iii. 535, 
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!• Calcis Carbonas» Neutral Carbonate Line* 

Formula CaO^CO^. Mqnimlent Weight 50. 

Histom. — Some varieties of carbonate of lime were distinguisbed. and 
employed in the most remote periods of antiquity. Marble was probably 
used for building 1050 years before Christ.^ Pliny ^ tells us that Dipoejius 
and Scyllis were renowned as statuaries of marble in the 50th Olympiad {/. e, 
about 580 years before Christ). The creta, mentioned by^ Horace^ and Pliny 
was probably identical with our chalk.^ 

Natuhal History. — Carbonate of lime occurs in both kingdoms of nature. 

a. In tile Inorganised Kingdom. — ^It forms a considerable portion of the known crust 
of the earth, and occurs in rocks of various Jiges. It is found in the inferior stratified 
rocks, but more abundantly in the different groups in the fossihferous rocks, particularly 
towards the central and higher part of the series.® 

In the crystallized form it constitutes calcareous spar and arragonite. The first of these 
is most extensively distributed, and presents itself under many hundred varieties of shapes.® 

Granular carbonate of lime (the granular limestone of mineralogists) more commonly 
occurs in beds, but sometimes constitutes entire mountains. The whitest and most es- 
teemed primitive limestone is that called statuary marble^ or, from its resemblance to white 
sugar, saccharoid carbonate of lime. That from Carrara, on the eastern coast of the Gulf 
of Genoa, is the kind usually employed by the statuary, and being very pure, should be 
employed for pharmaceutical purposes : it is the marmor of the British Pharmacopoiiae. 

Chalk constitutes the new'est of the secondary rocks, and occurs abundaiitly in the 
southern parts of England. It lies in beds, and contains p abundance of marine as well 
as terrestrial organic remains. The upper part of a considerable portion" of the chalk of 
England contains numerous flints, whicli are supposed to have once belonged to poriferous 
animals.' According to Schweitzer (Mem. of the Chem. Society), p. 29, April 5th, 1842), the 
chalk of the Brighton Cliffs consists in 100 parts of carbonate of lime, 98*57 ; cai’feonate 
of magnesia, 0*38 ; phosphate of lime, OTl ; protoxide of iron, 0*08 ; protoxide of man- 
ganese, 0*06 ; alumina, 0*16 ; silica, 0*64. 

There are various other fonns of carbonate of lime constituting the substances called 
by the mineralogists schiefer spar, rock milk, earth foam, stalactitic carbonate of lime, an- 
thraconite, oolite, pisolite, mrzrl, tufa, &c. 

Carbonate of Hme is an ordinary ingredient in mineral and common waters, being held 
in solution by carbonic acid, and, therefore, deposited when tliis is expelled by boiling or 
otherwise. 

/3. In the Inorganised Kingdom. — Carbonate of lime is found in some plants, and is 
obtained from the ashes of most. It is an abundant constituent of animals, especially of 
the lower classes. Thus in the Radiate animals we find it in the hard parts of Corals, 
Madrepores, &c. ; in the Molluscs (as the oyster), it is in the shells. In the articulated 
animals it forms, with phosphate of lime, the crusts which envelop these animals (as the 
crab and lobster) ; and in the higher classes it is found in bone, but the quantity of it 
here is very small, 

Prepa^tion. — S evenjl forms of carbonate of lime are employed in medi- 
cine — viz. marble^ chalk, precipitated carbonate of and carbonate of 
lime from animah. Most of these require to be sulJmitted to some pre- 
paratioa before they are fitted for use. 

1 . Marble - Marmor; C arhon as Calcis [dura), 1 j.] Massive Crystalline 
Carbonate of Lime ; White Marble, E.^> Marmor album, D.— This is 
employed for the preparation of carbonic acid (see ante, p. 318), and for 

^ 1 Qhron. xxix. 2. 

^ Hist. Nat. 

® Sat. iii. lih. 2. 

^ On the.chalk of the ancients, consult Bc&naim’s History of invent . i. 212. 

® Be la Reche, B<e^arches ir^ Theoretical Geology, 21. 

® See Bournon’s Traiie Oornplet 4e la Chaux Chrbomtee., 1808. 

^ Ih*. Grant, Led. on Comp. Anal, in the Lancet, Nov. 2, 1833. 
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other purposes. White or statuary marble from Carrara should be selected, 
on account of its freedom from iron. It requires no preparation. 

2, Chalk ; CWifa ; Galcis Carhonas {friahiUs)^ L. ; Crata ; Friahle 
CaryotiaU of Lime ; Chalky E. ; Greta alia, I). — ^This is found in great 
abundance in the southern parts of England., It is ground in a mill, and the 
finey particles separated by washing them over in water, letting the water 
settle, and making up the sediment into flat cakes, which are dried in the air. 
Ill this state it is called whiting. All the British Colleges give directions 
for the preparation of chalk by elutriation. By this means it is separated 
from silicious and ferruginous particles. The product is called prepared 
chalk {creta prcBparatay L. B. D.) It is usually made up into little conical 
loaves. 

The London College orders of Chalk, Ihj.; Water, as much as may be sufficient; add a 
little Water to the'Clialk, and rub it that it may become line powder. Put this in a large 
vessel witli the rest of the water ; then stir it, and fitter a short interval pour olf the 
sarMTuatant water, still tiirliid, into another vessri, and set it by tliat the powder may 
subside ; lastly, the water being poured off, dry this ])owdcr and keep it for use. In the 
same way shells, first freed from impurities and washed with boiling water, are prepared. 

The direction of the Edinburgh and Jhihlin Colkges ar(i essentially the same, except 
that no mention is made of the preparation of chalk from shells. 

3. Precipitated Carbonate of liime ; Galcis Garhonas prircipitatnniy D. ; 
Creta preeijnfata ; Precipitated Chalk, — Carbonate of lime prepared by 
precipitation is employed by some druggists in the preparation of aromatic 
confection and tooth-powder, Bor these purposes it is superior to the 
ordiriiir}^ prepared chalk on account of its freedom from gritty particles. The 
Dublin College directs it to be employed in the jireparation of tlie hgdrar- 
gyrnni cum creidy D. The following is the mode of obtaining it : — 

Take of Solution of Muriate of lAxi\Q,f ve2)(trU ; add of Carbonate of Soda, dissolved in 
four times its weight of distilled waiter, three parts. Ltd the precipitate be mixed with 
water, and suffered to subside, and let this operation be three times repeated with a suffi- 
cieiilly large quantity of water : lastly, when collected, let tlic pow der oe dried on a chalk 
stone or on paper. — Fh. Dub. 

It sliould be prepared with cold solutions, otherwise the deposit is finely 
granular. 

Sometimes sulphate of lime is substituted for the precipitated carbonate.^ 
The fraud may be readily detected by the addition of either hydrochloric or 
nitric acid : no effervescence takes place with sulphate of lime. If sulphate 
be mixed with carbonate of Hme, the i’raud may be detected as follows : — 
Digest ill dilute hydrochloric acid until etfervescenpe ceases : the, carbonate 
will bo dissolved, and the sulphate for the most part will be left undissolved. 
By boiling in water, small portion of sulphate is dissolved, and, by the 
addition of chloride of barium to the solution, the presence of sulphuric acid 
may be reco^sed (see aniCy p. 355). 

The precipitate procured by»adding carbonate of soda to the solution 
obtained by digesting animal charcoal in muriatic acid, has also been used for 
creta precipitata but the precipitate thus procured contains only 22 per 
cent, of carbonate of lime, the remainder being calcareous phosphate. The 
presence of the phosphate is easily^recognised thus : — Digest in dilute hydro- 
chloric acid, by which both carbomlfcc and phosphate of are dissolved, 

' VhamtnemUeul Journah vob iii. p. 1844. 
fharmmeiitkal Lnurnal^ vol. iii. pp. 401^ and 451 
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and add to tWsolution caustic ammonia, which precipitates thO; |)hosph#e 
only; carbonate of soda being added to the filtered liquor^ throws down 
carbonate of lime. 

-4. Carbonate of i.ime from Animaie. — Carbonate of lime is obtained ; from 
various animal substances ; as from oyster shells, crab^s claws, crab^s stones, 
and red coral. These substances yield carbonate of lime intimately blended 
with some phosphate of lime and animal matter. 

a. Pbeparbd Oyster Shells ; Tenths h. — See Ostrff edulis. 

i8. Prepared Crab's Claws; Lapilli Cancromm pnepataU; Vhlm Cancrorum pr<e- 
pamta. — See Cancer Fagtmis, ^ , 

y. Prepared Crab's Stones ; Lapides Cancrorum preepiarati; Prepared Crab'* s Bps ; 
Oculi Cancrorum preeparati . — See AstacusJhimatiUs. 
d. Prepared Ked CoraTj ; Gorallium rubnm prmparaiunu — See Corallium rubrum. 

Properties. — P ure carbonate of lime is a tasteless, odourless solid. “When 
heated to redness, in a current of air its carbonic acid is expelled, Icaviiig 
quicklime. It is almost insoluble in water, one part of carbonate requiring 
1600 parts of water to dissolve it. It is much more soluble in carbonic acid 
water : the solution reddens litmus, but changes the yellow colour of turmeric 
paper to brown ; and by boiling, or exposure to the air, gives out its carbonic 
acid, by which the carbonate of lime is deposited. 

Carbonate of lime is a dimorplious substance ; that is, it crystallizes in two 
distinct and incompatible series of forms. Thus the fornis of calcar com 
spar belong to the rhombohedric system, while arraf/omie belongs to the 
right rectangular prismatic system. According to Gustav Eose,^ both 
calcareous spar and arragonite may be formed in tiie humid way, but the first 
at a lower, the latter at a higher, temperature in the dry way, calcareous 
spar alone is formed. Both minerals doubly refract the rays of light (see 
ante, p. 140, figs. 22 and 23). 

Granular Uniestone (of which white marble is the purest kind) is massive, 
and consists of small grains of minute crystals, presenting a lamellar structure 
and brilliant lustre, but intersecting each other in every direction, and thereby 
giving a glimmering lustre to the mass. 

Chalk is massive, opaque, when pure, white, and has an earthy fracture. 
It is usually soft to the touch, and adheres to the tongue. 

Characteristics . — Carbonate of lime is recognized as a cai'bonate by the 
tests already mentioned for this' class of salts (see ante, p. 319)* As a 
calcareous salt it is known by the characters for lime (see ante, p. 581), 
Composition. — C arbonate of lime has the following composition ; — 

Atom^. Eq. Wt. Fer Cent. Marcet. Stronneytr, Berz. ^ XJre. 

lame.. 1 28 M 561 66-35 B6-4 

Carbonic Acid 1 22 44 43-9 ...... 48'65 48-e 

s „ Carbonate of lame 1 50 100 ...... lOO’O lOO'OO 100*0 

. Purity. — :P ure marble or chalk should^^be perfectly soluble, ’vrith effer- 
vescence, in dfluted hydrochloric acid, by which the absence pf silica is shown. 
Ammonia should not cause any precipitate with this solution, by which its 
i^eedom from alumina, oxide of iro^^^j^osphate of lime, &c..may • 

a solution bf sulphate lime throw do^ ^ything, by which 
^'"jence of baryta and strontian is proii’ed. 

C -I i -U--. 

7 lYorke states that tlic deposit mado by wat^H; on tlHeiitcriprij^i 
^roceedinp o/the (Memical jSoeiel^f'tio. l)n * 
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Totally soluble in hydrochloric acid, with effervescence. Prom this solution, after it 
has been boiled, when ammonia is dropped in, it throws down nothing. — Fh. Ijond. 

“ A solution of 25 grains in ten flaidfachms of pyroligneous acid,^ when neutralized by 
cfirbonate of soda, and precipitated by 32 grains of oxalate of ammonia, continues prccipi- 
table after filtration by more of the test.” — Fh» Ed, 

PiiYSioLOOTCAii Effects. — The local effects of chalk are those of au 
absorbent, antacid, and mild desiccant (see antCy p. 158). When swallowed, 
it neutralizes the free acid of the gastric juice, and in this way alone must, by 
continued use, injuJIthe digestive functions. It causes constipation — an effect 
commonly observed from the use of a few doses in diarrhoea. By the action of 
the free acids of the alimentary canal, it is converted into one or more soluble 
calcareous salts, which become absorbed. Hence the continued use of carbonate 
of lime is attended with the constitutional effects of the calcareous salts ; and, 
consequently, the statements wliich have been made as to the influence of 
chalk over the lymphatic vessels and glands, and its effect in diminishing 
excessive secretion, may be correct. Suiideliu^ thinks it may even promote 
the de})osit of bone-earth in diseases attended with a deficiency of this 
substance. Carbonate of lime, prepared from animal matter, has been erro- 
neously supposed to be more digestible than chalk, and, therefore, less likely 
to occasion %speptic symptoms.^ Dr. A. T. Tliorason^ says, that after chalk 
has been used for some time, the bowels should be cleared out, as it is a])t to 
form into hard bMls, and to lodge in the folds of the intestines. 

Uses. — ^As an ahsorhent and desiccant y prepared chalk is used as a dusting 
])Owder in moist excoriations, ulcers, the intertrigo of children, burns and . 
scalds, erysipelatous inflammation, &c. In the form of ointment, it has been 
recommended by Mr. Spender® in ulcers. 

As aih antacidy it is exliibited in those forms of dyspepsia accompanied 
with excessive secretion of acid; and as an antidote in poisoning by the 
mineral and oxalic acids. 

It has also been used in some diseases which have been supposed to depend 
on, or be accompanied by, excess of acid in the system — as in gouty affections, 
which are usually attended with the excessive production of uric acid, and in 
rachitis, which some have ascribed to a preponderance of phosphoric acid, or 
to a deficiency of lime in the system. 

To diminish alvine evaettationsy it is employed in diarrhoea. Its efficacy 
can hardly be referred solely to its antacid properties, for other antacids are 
not equally successful; but to its desiccating properties already referred to. 
Moreover, in many cases of diarrhoea in which chalk is serviceable, no excess 
of aciflity can be shown to exist in the bowels. Aromati^ are useful 
adjuncts to chalk in most cases of dkrrhoca. In ol& obstinate cases, astrin- 
gents (as logwood, catechu;, or kino) may be conjoined with great advantage; 
and in severe cases, accompanied with griping pains, opium. 

Auministration. — Prepared chalk is given in the form of powder oi 
mixture, in doses of from gr. x. to 3j. or ^ij. It enters into a considerable 
number of officinal preparations. ' 

^ This quantity of acid is unnecessarily large. .According to Mr. Phillips {Zond, Med. Gdz. N. S, 
vol. ii. 1838*9, p, 759), it is capable of dissolviiig more than four times the above quMiljity of cbidh* 
HeUmmeUehteA,m, 

* Wibmer, JOi^ Wirhunfjf.^ ii. 10. 

EhmenU of Materia Memoa, ii. 82. 

Obsma,twnsm XJlcm, 
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1. HI8TDR1 CBET^, L- E. D. ; GfiaM Mwture ; Cretaceous MiMure^ 
(Prepared Chalk, jss. \ Sugar, ; Mixture of Acacia, f^iss. ; Cinhamon 
Water, f^xviij. : Mix. L > — Prepared Chalk, 5 X. ; Pure Sugar, 5 V. \ Mucilage, 
fBiij. ; Spirit of Cinnamon, ^ij.; Wator. Oij. : triturate the chalk, sugar> and 
mucilage together, and then add gradually the water and spirit of cinnamon, E. 
— ^Prepared Chalk, jss.; Refined Sugar, 5 iij.; Mucilage of Gum Arabic, 5 ,; 
Water, Oj. \tvine. meimm^ : Mix. i).) — ^A convenient and agreeable fonn 
for the exhibition of chalk. It is in very common use |pr diarrhoea. Aro- 
matics (as aromatic coufection')^ astringents (as hino or catechu), and 
narcotics (opium), are frequently combined with it. Dose, f^ss, to fBij. 

2. PIJLVIS CRETiE COMPOSITIIS, L. E.D.; Compound Powder of ChalL 
(Prepared Clialk, Ibss. ; Cinnamon, ^iv. ; Tormentil Root, Acacia Gum, of 
each, jiij.; Long Pepper, §ss. X. I), — ^IVepared Chalk, ^iv. ; Cinnamon, in 
fine powder, ^iss.j Nutmeg, in fine powder, 5 ].: triturate them well together.) 
— Aromatic and astringent. Used in diarrhoea. Dose, grs. x. to 3 j, 

3. TROCHISCI CRETiE, E. ; Chalk Lozenges. (Prepared Chalk, jiv. ; 
Gum Arabic, 3 j.; Nutmeg, 5 ].; Pure Sugar, §vj. : reduce them to powder, 
and beat them with a little water into a proper mass for making lozenges.) — 
Mildly antacid and astringent. Used in acidity of stomach and diarrhoea. 

4. CAMPnOR4TEB CRETACEOUS TOOTH-POWDER. (Precipitated Carbonate 
of Lime, jj.; Camphor, finely pulverized, 5 ij. : Mix.) — Extensively used as a 
dentifrice. On account of its softness it does not injure the enamel : in fact 
it scarcely possesses the requisite hardness to remove the foreign matters 
adherent to the teeth. It is objectionable on account of its insolubility, and 
its accumulation between the gums and the teeth (see ante, p. 155). Objec- 
tions have been made to the use of camphor as a dentifrice, on account of its 
supposed property of rendering them brittle.^ Although the validity of the 
objections is very doubtful, yet, as the camphor serves no useful purpose in 
the tooth-powder beyond that of a scent, it is advisable to substitute some 
other odoriferous substance for it. 


2. Calcis Bicarbonas. Bicarbonate ofldme* 

Formula CaO, 2CO-. E(iuwalent Weight 72. 

Eupercarhomte of Urn . — Carbonate of lime dissolves in water by the aid of carbonic 
acid. It takes up another ay)Tu of acid, and forms bicarbonate of lime. If this additional 
j^rtion of acid be driven off oy ebullition, the carbonate of lime which it held in solution 
IS deposited. In this way are formed the incrustations of carbonate of lime on the inner 
sides of steam boilers, tca-kcttlcs, &c. Caustic alkalies, or lime, also throw down the 
^careous carbonate by saturating the excess of acid contained in the bicarbonate. On 
this is founded Professor Clark’s patent process for the purification of common waters, to 
which allusion has already been made (sec ante, p.<37fi). Bicarbonate of lime is a con- 
stituent of most spring and river waters. Dupasquier*^ says that it has a very feeble 
action on soap, and cannot, in the proportions in which it usually exists in ordinary 
potable waters, decompose it ; a conclusio%altogcther opposed to that at which Pmfessor 
Clark has arrived. If carbonic aci® gas be transmitted througli lime water, tke fiqnid is 

^ Lancet, K-l. ii. 18<ljj[»,.and vol. i. 18i7 ; Lond. Med, Gas. A S. vol. xiv. 1847- 
- J)ee Eaux de Himre& et den Bmx de Mvihe, p. 105, 1640. 
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at first tendered turbid by the formation of carbonate of Hme ; but by continuing the 
transmission of the gas, , the liquor a,gam becomes dear, owing to the conversion or the 
carbonate into the sduble bicarbonate of lime. If the liquid be charged with a suiticient 
qaautity of carbonic acid, under pressure, it aoqiiires the sparklitjg and effervescing 
qualities of soda water and other aerated liquors. Mr. Maugham has taken out a patent 
for an aerated water of tliis kind, which he calls Carrara TFater. It is in fact an elfervescing 
solution of supcrcai-bonate of lime, and is taken like bottled soda-water. It is an objec- 
tionable beverage for those pei sons who are subject to habitual constipation or phosphatic 
deposits ill the urine. 


79« CALCXS TRXPHOSPHAS.-TR1PHOSPHATE OF JJME. 

Formula 3Ca0,d?0®. Equivalent Weight 156. 

HisTOKt. — Six or seven compounds of lime and pliosplioric acid liave been 
described : of these the only one employed in medicine or pliarmacy is the 
phosphate found in bones^ and which has in conseciuencc been termed hone- 
phosphate of lime. In the year 1768, Gahn discovered that the so-called earth 
vf hones consisted chiefly of pliosplioric acid and lime; and in 1771, Scheele 
alluded to the discovery, and in consequence was long supposed to be the 
aiitlior of it. As the calcareous pliosphate of bones is subsalt, it is sometimes 
called siihphosphate of lime, — a name, however, which is equally applicable to 
several other phosphates. As it contains the common or tribasic pliosplioric 
acid (see ante, p. 384), it is frequently denominated common or trihasic 
phosjihate of lime, Berzelius termed it the calcic suhphosphate of hones 
{sonsphosphaie calcique des os). 

Natural History. — Tins salt occurs in both kingdoms of nature. 

a. In the Inorganized Kingdom. — Combined witli fluoritlc aud chloride of calcium, 
it occurs in the minerals called apatite^ moronte, plmi^horile, and asparagun stone. It 
occurs in most soils, especially in some varieties of cluilk, in greater or less abundance, 
being probably derived, at least in most cases, from the hones of animals {j&QGante, p. 58t). 
K. abounds in oprolites, (so called from #c<wrpo?, excrement, aud \l6osy a stone) substances 
supposed to be the excrements of fossil reptiles. It has been fmmd in the deep-well water 
of Ijoudon basin' (see ante, p. 290.) 

In the Organized Kingdom. — ^It is a constituent of both animals and v%etables. 
It forms iho principal part of llic earthy matter of the bones of the verlebrata and of the 
cnistaceous cnvelopc|^ of the arlicidata. According to Or. Wollaston,^ it is found in 
ossilled arteries, veins, valves of the heart, broncliiae, and tendinous portion of the 
diaphragm, and jirthe tartar of tlie teeth. 

The calcareous phospliate found in urine, and which is sometimes deposited from this 
fluid in a pulverulent form, is tlie neutral phosphate of lime (2CaO, PC"). The phosphate 
ot linfe calculus, prostatic calculi, and pincm concretion, also contain, according to 
Or. Wollaston, the neutral phospliate. 

^ f 

Preparation. — ^When bones are ignited in close vessels, they yield as a 
fixed residue hone black (see ante, p. 312). If, however, they be calcined 
in open vessels, the whole of the carbonaceous matter is burnt off, and 
wliite product is called hone ash {ossa deusta alba ; ossa ad alhedinem 
usta; ossa calcinata ; spodium alium) or hone earth {terra ossium), 

A similar product is obtained by calcining the antler {Cornu, Vh, L.) of 
the deer {Gervus), In this case the product^ when reduced to a tine powder, 
is called burnt hartshorn {cornu ustum, E. ; puhis cornu cervini usti, 
;; — 1 " 

' {Traite de Siwiie, t, iv. p. 72, 1831) states, that ^le neutjJi phosphate of lime 

(2CaO,ro®), held in solution by carbonic acid, is found in many mineral waters. 

* Phil, Trans, for 1797. 
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D.) Knely-powdered bone ash is, however, usually substituted in the shojps 
for burnt hartshorn. .* 

Bone ash consists principally of triphoaphate of Ume^ but mixed with 
carbonate and a small portion of sulphate of lime. The sulphate did not 
|jilre*exist in the bones ; but is formed during calcination by the oxidation of 
the sulphur contained in the animal matter of the bone.^ Thomson^ 
mentions mafpiesia (not in the state of phosphate) and chloride of sodium 
as constituents of bone earth. 

The proportion of jdiosphate to carbonate of lime in 100 parts of the 
earthy matter of the bones of the ox and sheep, is as follows : — 

Ox. 

(Berzelius.) (Barros.) 

Phosphate of Lime 85‘98 80*0 

Carboiiute of Lime 5*77 19*3 

The Dublin Coller/e gives the* following directions for the preparation of 
precipitated phosphate of lime [calcis phosphas prcBcipitatuniy D.) 

Take of Bones, burnt and reduecd to powder, one part ; Diluted Muiiatic Acid, 
Water, of each, Uco parts. Digest them togctlicr during twelve hours, and filter the 
liquor : add to this, of water of Caustic Ammonia, as much as may be sufficient to throw 
down the Phosphate of Lime. Let this be washed with a sufficiently large quantity of 
water, and then dried. 

By digestion with hydrochloric acid, the phosphate is dissolved, and the 
carbonate is decomposed, with the evolution of carbonic acid, and the forma- 
tion of water and chloride of calcium. On the addition of ammonia, the 
phosphate is precipitated. It is washed to deprive it of all traces of chloride 
of calcium and hydrochlorate of ammonia. ^ 

Properties. — ^Triphosphate of lime is white, tasteless, odourless, insoluble in 
water, but soluble in nitric, hydrochloric, and acetic acids, from which solutions 
it is thrown down, unchanged in composition, by ammonia, potash, and their 
carbonates. When exposed to a very intense heat, it fuses, and undergoes 
no other change, 

OhmacterUtics. — It is known to be a phqsphate by its solubility in 
hydrochloric acid, and its being again thrown down as a white precipitate 
when the acid solution is supersaturated with caustic ammonia. If it be 
digested in a mixture of sulphuric acid and alcohol, sulphate of Ume is pre- 
cipitated, and an alcoholic solution of phosphoric acid obtaine>d. The acid 
may then be recognised by the tests for it already mentioned (see ante^ p. 
335). If the precipitated sulphate of Ume be dissolved in water, the solution 
may be known to contaiiv.lime by the tests before described for the calcareous 
salts (see antCy p. 581). 

Composition. — ^The comppsition of triphosphate of lime is as follows 

Moms. JEg. Wt, Per Cent. Fuchs. Berzelius. 

Lime 3 84 58*84 64*36 61*68 

Tribwic Phosphoric Acid I 72 *46*16 ...... 46*66 48*32 

Tribasic Phosphate of Lime I 156 100*00 IOQ‘00 100*00 

According to Berzelitts, the phosphate of lime of bones is composed of 
’8(M)ySPO®. But, firom the observations^ of IHichs and Mitsoharlich, it would' 


* Domas, fnMe de Chimie, t. viii. p, 677, 1846. 
^ Ckemistry of Animal Bodiei^ p. 238, 1843. 
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appear that the amount of lime has been underrated, and that the composition 
of the bone-phosphate is represented by the more simple formula of, 3CaO,PO®, 
which, moreover, harmonizes with the general constitution of the phosphates. 

Physiological Effects, a. On VegetahUf^. — ^In soils, phosphate of lime 
acts as an important fertilizer, as it supplies an ingredient (phosphoric acid) 
necessaiy' to the growth of plants. The rapid growth of green confervm in 
the deep-well water of the London Basin is ascribed by Professor Graham to 
the presence of phosphate of lime. 

On Man and other AnimaLs. — As this salt is a general constituent of 
the animal structures, especially of the osseous tissues, it, or its components, 
arc essential constituents of our food. Man obtains more of this ingredient 
than the wants of his system require, from the corn, potatoes, milk, and meat, 
on which he feeds : the excess is eliminated by the bowels and tlie various 
secretions. 

Taken medicinally, the effects of this salt are not very obvious. Its topical 
atjtion is that of an antacid. As phosphate of lime is very difficultly soluble,^’ 
observes Wibmer,^ ^^it is absorbed in small quantity only, and then acts more 
or less like lime, as a slight astringent on the tissues and secretions, and 
increases, incontestibly, the presence of calcareous salts in the bones, the 
bipod, and the urine. Large doses disorder the stomach and digestion by 
their difficult solubility 

Uses. — It has been administered in rickets, with the view of promoting 
the deposition of bone-earth in the bones. The sescjuioxide of iron may be 
advantageously conjoined with it. Its ])rincipal use is in the preparation of 
])hosphorus (see ante, p. 329) and phosphate of soda (see ante, p. 539). 
lu the arts it is employed for polishing, for the preparation of cupels, &c. 

Administration. — Dose from grs. x. to 5ss. For internal use the prepara- 
tion of the Dublin College is to be preferred, on account of its finer division 
and consequent more ready solubility in the juices of the alimentary canal. 


80. CALCII CHLOR1DUM.-CHLORIDE OF CALCHTM. 

Formula CaCl. Equivalent Weight 5 5 ’6. 

History. — This salt, obtained in the decomposition of sal ammoniac by 
Hme, was known, according to Dulk,^ in the fifteenth century, to the two 
Hollands, who called it jix^ sal ammoniac {sal amniomacum jixuni). Its 
composition was not understood until the eighteenth century, when it was 
ascei*tained by Bergman, Kirwan, and Wenzel. Jt is commonly termed 
muriate or hydrochlorate of lime {caUis murias vel hydrochloras). 

Natural History. — It occurs in both kingdoms of nature. 

«. In the Inorganized Kingdom. — I t is found, in smaU quantity, in sea and many 
mineral and well waters. 

In, the Organized Kingdom^B has been detected, in a few instances, in 
vegetables. Thus Pallas recognised it in the root of Aconitum Igcoctomm, 

' Breparation. — The following are the methods of preparing it : — 

Tli^ London Golhge orders it to be obtained as follows : — ^TaAc of Cludk, Jv. ; Hydro- 
chlono Acid, Distilled Water, of each^ 0|s. Mix the acid with the water, and tiiithese 

^ l>ie Wirhtng, H. 9. 

- Die Freuee , FMam , ilberseht , &c, ii. 293, 2te Aull. Lcipsig, 1S80. 



592 


INORGANIC BODIES.— Chlobide of Calcium.- 


gradually add the chalk to saturation. Then, the effervescence being finished, strain; 
evaporate the liquor until the salt is dried. -Put this into a crucible, and, having melted 
it in the fire, pour it out upon a flat clean%stone. Lastly, when it is cold, break it into 
small pieces, and keep it in a well-closed vessel. 

The Edinburgh College orders of White Marble, in fragments, Jx. ; Muriatic Acid 
(commercial), and Water, of each, Oj. Mix the acid and water ; add the mjufble by 
degrees ; and, when the effervescence is over, add a little marble in fine powder till the 
liquid no longer reddens litmus. Pilter, and concentrate to one-half. Put the remaining 
fluid in a cold place to crystuDize. Preserve the crystals iti a well-closed bottle. More 
crystals wiifl be obtained by concentrating the mother liquor. 

In this process one equivalent of hydrochloric acid reacts on one equivalent 
of carbonate of lime, and produces one equivalent of carbonic acid (which 
escapes in a gaseous form), one equivalent of water, and one equivalent of 
chloride of calcium. CaO,CO‘^ 4- 11C1= CaCl -f CO^ -f IIO. 


Materials. 

1 eq. Carbonate of Lime. . 50 
1 eq. Hydrochloric Acid . 36*5 


Composition. 


Products. 


( 1 eq. Carbonic And 22 ^ — 1 eq. Carbonic Acid .. 22 

•' 1 eq. Oxytjen 8 ^ 1 eq. Water, 9 

( 1 eq, Calcmm 20 

5 1 eq. Hydrogen — 1 

} 1 eq. Chlorine — 35*5 I eq. Chloride Calcium 55*5 


86*5 


86*6 


86*5 


By heat the crystals of this salt lose their water, and the anhydrous chloride 
of calcium is obtained. 

Chloride of calcium is a secondary^ product in the manufacture of the 
hydrated sesquicarbonate of ammonia (see ajfte^ p. 437), as well as of solution 
of ammonia (see a7ite, p. 423) ; and from this source it is usually procured. 

The Dublin, College orders of the liquor which remains after the distillation of the 
water of caustic ammonia any requisite quantity. Filter the liquor, and expose it in an 
open vessel to heat until the muriate of nme becomes perfectly clry. Let it be preserved 
in a vessel completely closed. 


Propekties. — Anhydrous cldoride of calcium is a w^hite, translucent solid, 
of a crystalline texture. Its taste is bitter and acrid saline. It is fusible, 
but not volatile. It deliquesces in tlie air, and becomes what has been called 
oil of lime [oleum calcis). When put into water, it evolves heat, and readily 
dissolves in a quarter of its weight of this fluid at 60° E., or in a much 
less quantity of hot water. By evaporation the solution yields striated crystals 
(hydrated chloride of calcium), liaving the form of regular six-sided prisms, 
and which, therefore, belong to the rhombohedric system. These crystals 
undergo the watery fusion when heated, are dehquescent, readily dissolve in 
water with the production of great cold, and, when mixed wdth ice or snow, 
form a powerful frigorific mixture. Both anhydrous and hydrous chloride of 
calcium are readily soluble in alcohol. 

Charactyistics. — ^This salt is known to be a chloride by the tests for this 
class of salts before mentioned (see ante, p. 369). The nature of its base is 
ascertained by the tests for calcareous salts (see ante, p. 581). 

Composition. — The composition of this salt is as follows ; — 


At. Bq.Wt. PerCt. Ure. 

Calcium 1 .. 20 .. 36*03 .. 36*7 

Chlorine 1 .. 35*5 ..^^3*97 .. 63*3 


Calcium l .. 55*S ..100*00 ..100*0 


Chloride Calcium 

Water 


Eq. Wt. PerOt. Berzelius. 
. m .. 50*7 .. 50;897 


CrystaUi^d Chloride Calciam 1 Wi .. 100*0 .. 100*000 


BiJRiTy. — uhloride*of ciilcium, when pure, is colourless, evolves no am- 
ulpnia when mixed with lime, and undergoes no change of colbur, nor gives 
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any precipitate with caustic ammonia, chloride of barium, or hydrosulphuric 
acid. 

The fused chloride is free from colour; slightly translucent; hard and friable ; totally 
soluble in water ; the solution gives no precipitate on the addition of ammonia or cldoride 
of barium, nor, when diluted with mucli w^ater, with ferrocyanidc of potassium. — Lond, 

The crystallized salt is extremely deliquescent. A solution of 76 grains in one huid- 
ounce of distilled water, precipitated by 49 grains of oxalate of ammonia, remains pre- 
cipitable by more of the test .’’ — FL Ed, 

Physiological Effects, a. On Animals. — ^Three drachms an^ a half 
given to a dog caused quick breathing and snorting, with convulsive but vain 
efibrts to vomit, a profuse secretion of saliva, aiid desitli in six hours. The 
iriiicous membrane of the stomach and small intestines was very blood-shot, 
and in many places almost black, and converted into a gelatinous mass.^ 

On Man. — In small doses it promotes the secretions of mucus, urines, 
and perspiration. It operates, therefore, as a liqucfacient (see a?/de, p. 175), 
By continued use it appears to exercise a specific intluence over the lymphatic 
vessels and glands, the activity of which it increases ; for under its use glan- 
dular and other swellings and indurations have become smaller and softer, and 
ultimately disappeared altogether. In larger doses it excites nausea,, vomiting, 
and sometimc'-s purging ; causes tenderness of the prmcordium, quickens the 
piJse, and occasions faintness, weakness, anxiety, trembling, and giddiness, 
ill excessive doses the disorder of the nervous s}’steui is manifested by failure 
and trembling of the limbs, giddiness, small contracted pulse, cold sweats, 
convulsions, paralysis, insensibility, and death.^ Considered in reference to 
other medicines, it has tlu'. closest resemblance in its o])cratioii to chloride of 
barium. Hufeland^ says its operation is more irritant than the last mentioned 
substance, and that its use requir(*s greater caution, — a statement which is 
directly opposed to the experience of Dr. Wood,'^ and of most other prac- 
titioners. 

Uses. — It has been principally employed in scrofulous affections, especially 
those attended with glandular enlargements. Peddoes^ gave it to nearly a 
hundred patients, and he tells us there are few of the common forms of scrofula 
in which he has not had successful experience of it. Dr. Wood® tried it on 
an extensive scale, and with decided benefit. It has been found most 
efficacious in the treatment of tabes meseiiterica, on account of its checking 
purging, diminishing the hectic fever, allaying the inordinate ajipetite, and, in 
many cases, ultimately restoring the patient to perfect health. It has also 
been recommended in chronic arthritic complaints, in bronchocele, in some 
chronic affections of the brain (as paralysis), and ip other cases where the 
object w^ to excite the action of the absorbents. 

Occasionally, though rarely, it has been employed externally. Thus a bath 
containing two or three ounces of it, either alone or witli chloride of sodium., 
lias been used in scrofula.^ 

In pharmacy fused chloride c£ calcium is used in the rectification of 

* Beddoea, Duncan^ s Amah of Medicine^ vol. i. Lnstr. ii. imS. 

" Vogt, Flmrmakodynamih. 

® Q,ttoted by Wibmer, Fie Wlrkuny, &f*. 

^ Edmh. Med. and Sura. Joum, i. 147. 

® Op. mi. 

® Op. cit. 

i Vogt, op. supm cH. 

2 Q 
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spirit, on account of its strong affinity for water ; and in cliemistry it is 
employed in the drying of giises. In tlic crystallized state, mixed M'ith 
hall’ or two-tliirds of its weight of icc or snow, it is used for producing an 
intense degree of cold. Its solution is used as a salt-water bath for chemical 
purposes. 

Administration. — Chloride of cjdcium is always used medicinally in the 
form of aqueous solution. 

llfiUOR CALCn CHLOKIDI, L. ; Ca/cis Mm'iatis Sohitio, E. ; Calcu 
MuriatLs Aqua, 1). — Hohitkm of Chloride of Calcium, (Chloride of Cal- 
cium [fused], 5 iv.; Disiill('d Water, f^xij. 1, — Muriate of In me [crystals], 5 viij.; 
Water, f^xij. E, — Muriate of Lime [(Irj], heo parts-, l)istill(;d AVater, seren 
parts, I). — Dissolve and [if lu'cessary] strain). Dose from Rlxl. or niL to 
f5ij., or gradually increased until nausea is produced. The uses of it have 
been above noticed. 


81. CALCIS HYPOCHLORIS.- HYPOCHLORITE OF 

LIME. 

Formula 0a0,C10. Fqnimleni Weight 71*5. 

History. — In 1798, Mr. Tennant, of Glasgow, took out a patent for the 
manufacture of a bleaebing powder, which in consequence was long knoAvii 
by the name of Tennaufs hleaelriiaj powder. According to the views 
entertained of its composition it has been succcssivdy termed oxymuriate of 
lime, chloride of lime, or chloruret of the oxide of calcium, and chlorinated 
lime {calx chlorinata, Ph. L. and Ed.) It is now usually regarded as a 
mixture or compound of hypochlorite of lime and chloride of calcium, and its 
bleaching and disinfecting powers arc referred to the hypochlorite or to the 
hy].)Ochlorous acid, which may be regarded as its active principle. 

Preparation. — Chloride of lime is prepanul on a very largo scale for the 
use of bleachers. The London Colleye, however, has thought fit to give the 
following directions for its preparation : — 

Take of Ifydraie of Lime, Ihj.; Chlorine as nnich as may be snlfieieni; pass Chlorine 
to tlie Lime, s])read in a proper vessel, until it is saturated. Chlorine is very readily 
evolved from Hydrochloric Acid added to Binoxidc of Manganese, with a identic heat 
(see p. 3G8). 

On the large scale the gas is usually generated in large, nearly spherical, 
leaden vessels heated by otcam. The ingredients employed are binoxide of man' 
ganese, chloride of sodium, and diluted sulphuric acid (sec ante, p. 368). The 
gas is wasHId by passing it through water, and is then conveyed by a leaden 
tube into the combination room, where the slaked lime is placed in shelves or 
trays, piled over one another to the height of five or six feet, cross bars below 
each, keeping them about an inch asunder* that the gas may have free room 
to circulate. Tlie combination room is built of siliceous sandstone, and is 
furnished with windows, to allow the operator to judge how the impregnation 
is going on. Pour days are usually required, at the ordinary rate of workings 
foBignaking good marketable chloride of,,lime.^ At Mr. TennanPs manufac- 

4 

** Ure, Qlharterly Journal of Science, xiii. 1. 
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tory at Glasgow^ the lime is placed in shallow boxes on the floor of the com- 
bination chambers, and is agitated once during the process by iron rakes ; 
the handles of which pass through boxes filled with lime, which serves as a 
valve. ^ The supply of chlorine is then shut off, and a man enters the cham- 
bers and rakes the lime over. The chambers are then closed, and more 
chlorine introduced, until the lime is saturated. 

At a manufactory in the neighbourhood of London, the chlorine gas is 
developed in stone jars and conveyed by earthenware tubes to a stone chamber 
containing the hydrate of lime, which is moved by an agitator. 


Fig. 90. Fm. 9S. 



Appmaim for the Mamifacture of Chlonde of .Lime . 

Fig. 98. — A. Iron jacket for heating the retort by steam. 

B. Leaden retort for generating chlorine. 

C. Aperture for the introduction of manganese and cornnion salt. 

D. Arm of the agitator, 

E. Gas discharge pipe. 

F. Syphon ftjmnel for the introduction of the sulphuric acid. 

G. Discharge pipe for drawing off the residuum of the operation. 

H. Steam pipe. 

1. Combination chamber, divided into four compartments, each having two doors. 

K, K. Doors, each having two windows. 

L, L. Handles of the rakes passing through boxes. 

Fig, 99. — Section of the 'Retort. 

B. The agitator. The explanation of the other letter^ is the same as for fig. 98. 

Theory op the Process. — Neither dry caustic lime nor carbonate of lime 
absorb chlorine gas ; hydrate of lime, however, takes it up freely. Chemists 
are by no means agreed as to the nature of the changes which attend the 
process. ^ 

a. Some regard it as a compound of chlorine, water, and lime. On this 
view, when clilorine gas comes into contact with slaked lime, the two sub- 
^'tanccs are supposed to enter into combination. 

An objection to this view is, that the odour of chloride of lime is that of 
hypochlorous acid, and not that of mftre chlorine. 

‘ American Journal of Science, vol. x. No. 2, Feb. 1826 j and Dumas* Traite de Ghimie, ii. 806. 
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Another view, supported by the discoveries of Bakrd,^ and the observa- 
tions of Gay Lussac,2 is, that chloride of lime is a mixture or compound of 
hypochlorite of lime and chloride of calcium. Its formation may, then> be 
explained as follows : — When chlorine comes into contact with slaked lime, a 
portion of the latter is decomposed : its base (calcium ) combines with chlorine, 
to form chloride of calcium, while its oxygen unites with another portion of 
chlorine and forms hypochlorous acid, which combines with some undecom- 
posed lime, to form hypochlorite of lime. ^CaO-f 2Cl=CaCl + Ca0,C10. 


Materials. Composition. 

( 1 cq. Chlorine 35*5 

1 eq. Chlorine 35*5 

1 eq. Calcium 20 
1 eq. Oxygen . 8 
leq.Liine ..28 _ 

2eq.Water..\% - 

1450 


2 eq. Chlorine 71 


2eq. Hydrate 
Lime 74 



leq.Hypochl. Acid, 433 . 


Products. 

1 eq. Chloride 
Calcium .. 55*5 


u leq.H™gi[ilo- 
riteLime. . 71*5 
- 2 eq. Water. . 18 


Chloride 
of Lime 
. in iU 
most 
perfect 
state. 


145 


145*0 


The odour of hypochlorous acid which chloride of lime possesses, strongly 
supjiorts this view. On the other hand, it may be objected, that if chloride 
of lime contained so large a quantity of chloride of calcium, it would be de- 
liquescent. But to this it may be replied, that the chloride of calcium may 
be in chemical combination w ith the hypochlorite of lime. 

PnoPERTiES. — Chloride of lime, as met with in commerce, is a white or 
brownish-white powder, having a feeble odour of Iiypochlorous acid, and a 
strong bitter and acrid taste. Exposed to the air, it attracts carbonic acid, 
evolves hypochlorous acid, and is thereby converted into a mixture of carbonate 
of lime and chloiide of calcium, the latter of which deliquesces. When 
heated, it evolves oxygen gas,^ sometime# also chlorine gas, and becomes con- 
verted into a mixture of chloride of calcium and chlorate of lime, which has 
no bleaching properties. 9CaCl -f 9 (Ca0,C10) = 1 20 -f 1 7 CaCl + Ca0,C10^ 
Digested in water, the hypoclilorite of limS and chloride of calcimn, as well 
as a small portion of caustic lime, dissolve : any carbonate, and the excess of 
caustic lime, remain undissolved. The solution, which has a slight yellow 
colour, first reacts on vegetable colours as an alkali, and afterw^ards bleaches 
them, especially if an acid be added. Carbonic acid, or a small quantity of 
sulphuric acid, sets free hypochlorous acid. CaCl4“Ca0,C10-f SO^ = 
CaCl -f Ca0,S03 + CIO. But if a large (luantity of sulphuric acid be employed, 
free chlorine is evolved. CaCl + Ca0,C10 + ^SO^ = 2 (Ca0,S03) + 2C1. 

Solution of chloride of lime decomposes — at least, when an acid is present- 
organic colours and putnd substances. The bleaching power on litmus is very 
slowdy evinced unless an acid be present : carbonic acid (as by breathing through 
the liquid) causes the decolorization to be speedily effected. If air be blown 
through putrid blood, and then through a solution of cliloride of lime, 
carbonate of lime is precipitated, and the aj'r is disinfected ; but if air be first 


^ B>esearch^8i in Taylor’s Scientific Memoirs^ vol. i. p. 269. 

* Ann. Chim. et Thys. 3me ser. t. v. p. 273. 

® Hence Kellt r {Pharmaceutical Journal^ vol. vii. p, 399,) has proposed this as a means of ob- 
taining oxygen gas. Half an ounce of chloride of lime, boiled in two ounces of water, yields 420 
cuffl^centimetres [« about 165 cubic inches] of oxygen gas contaminated with chlorine. The same 
quantity of chloride and water, with a quarter of an ounce of tinoxide of maugauese, yielded, on an 
average, 650 cubic centimetres [» about 256 cubic inches] of oxygen. 
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passed through putrid blood, then through caustic potash or milk of lime (to 
abstract the carbonic acid), and afterwards through the solution of chloride 
of lime, it retains its stinking quality. The bleaching and disinfecting pro- 
perties depend, probably, on the oxidizement of the colouring or infectious 
matter ; if an excess of a strong acid be employed in the process, chlorine is 
evolved, whicli produces oxygen at the expense of the elements of water : if, 
on the contrary, no acid be used, Balard^ supposes that both the hypochlorous 
acid and lime give out their oxygen, and thereby become chloride of calcium. 

The nature of the bleaching process may be illustrated by the action of 
chlorine and water on indigo. Indigo blue (C^^H^NO^), water {2HO), and 
chlorine (SCI), yield by th^ir mutual reaction isatine (C^^IPNO^) and hydro- 
chloric acid (211C1). Isatine and 201 yield chlorisatine (C^^II^NO^Cl) and 
HCl : isatine and 4C1 yield bi chlorisatine (C^^H^NO^Cl^) and 2HC1. 

Character iaticH , — Its smell and bleaching properties are most characte- 
ristic of it. The acids (as sulphuric or hydrochloric) separate chlorine from 
ii. An a(iueous solution of it throws down wdiite precipitates with nitrate 
of silver, the alkaline carbonates, and with oxalic acid or the oxalates. The 
supernatant liquor from which chloride of silver has bc^eii tlirown down by 
nitrate of silver possesses a decolorizing property. 

(JoMPosi'noN. — The quantity of chlorine absorbed by slaked lime varies with 
die pressure, the degree of exposure, and the (piantity of water present, 
ncnce the substance sold as chloride of lime is not an uniform product. 
The following table contains the most important results of Dr. Ure^s experi- 
ments : — 


Prepared with Protohydrate of Lime, without pneumatic pressure. 




The process was 

carried on until the Lime ceased to 

Commercial Specimens. 

absorb Chlorine. 

9 






Synthesis. 

First 

Analyst 

Second 

Analysis. 

Mean. 

1. 

2. 

3. 

Chlorine 

39*39 

nlKlI 


40*31 

— 



Lime 


mMm 






Water 




14*28 

■m 

Chloride of Lime . . . 

100*00 

100*00 

100*00 

100*00 

100 

100 

100 


Good samples of commercial chloride of lime contain, on an average, not 
more than 36 per cenj& of chlorine : and, on the small scale, hydrate of lime 
cannot be made to absorb more than 40 per cent. * 

Mr. Bnwide^ and Mr. Phillips^ give tlie following as the atomic propor- 
tions of chlorine and hydrate of lime, in chlpride of lime of the best quality ; — 

Atoms, Eq, Wt, Per Cent. Atoms. Eq. Wt. 

Ctloriue 1 35-6 ♦ 82*42 1 Bihydrated Chloride of Lime 1 81*5 

Hydrate of Lime . . 2 74 67-58 Lirpe 1 28 


Chloride of Lime , . 1 


109*5 


10000 


Chloride of Lime (Phillips) 


1 


109*5 


' Researches^ in» Taylor’s Memoirs, vol. i. p. 269,. 

“ Manual of Chemistry, p. 642, 1848. ^ « 

® Translation of the Pharmacopoeia, 4th edit. p. 284. 
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When water is added to this, the chloride of lime dissolves, leaving nearly 
all the lime insoluble.^^ (Phillips.) 

If, with Berzelius and Balard, we regard bleaching powder as constituted 
of hypochlorite of lime, chloride of calcium, and water, its composition, corre- 
sponding with the proportions assumed by Mr. Brande and Mr. Phillips, will 
be as follows : — 


Hypochlorite of Lime 

Lime 

Chloride of Calcium 

Water 

...i 1 . 
.... 2 . 
.... 1 . 
.... 4. 

. 71*5. 

. 56 . 

. 55-5. 
. 36 . 

. 32*65 \ 

. 25-57 ' 

* 25-34 L_ I 
. 16*44 

Trishypochlorite of Lime .... 1 . 

Chloride of Calcium 1 . 

Water 4 . 

. 127*5 . 
. 56*5 . 
. 36*0 . 

. 68-22 
. 25-34 
. 16*44 

Commercial Bleaching Powder 1 . 

. 219*0 . 

. 100*00 ) 

. Commercial Bleaching Powder 1 . 

. 219*0 . 

. . 100*00 


When bleaching powder is digested in water, a bleacliing liquor is obtained, 
while a portion of lime remains nndissolved. The trishypochlorite is supposed 
to be decomposed by the action of water, and to deposit two equivalents of 
lime, while one equivalent of chloride of calcium, and one equivalent of neutral 
hypochlorite of lime, are dissolved. 

If the hydrate of lime be diffused through water, it will then absorb more 
than its own weight of chlorine, and we form a solution containing 1 equiva- 
lent of lime (or of hydrate of lime) and 1 of chlorine, which is the true atomic 
compound, and is dissolved out of bleaching powder by water (Brande). 



Atoms. 

Eq. Wt. 

Per Ct. 

Atoms. 

Eq. Wt. 

Per Ct. 

Lime 


... 28 .. 

. . 38-6> 


r Hypochlorite of Lime 1 . . 
Chloride of Calcium . . 1 . . 

.. 71*5 . 

... 49*3 

Water 


.. 9 .. 

. . 12*4 


.. 65-5 . 

. . . 38*3 

Chlorine 

1 .. 

. . 35-5 . . 

. . 49*0 

.or. 

Water 2 . . 

.. 18 . 

... 12*4 


1 

72*5 

100*0 J 


1 T 

145*0 

100-0 


Fig. 100. 
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Chlobometry. — In order to estimate the bleaching power of the chloride 
of lime of commerce, various chlorometrical methods have been devised. One 
method is to determine the quantity of chlorine gas which is given out by a 
certain weight of chloride on the addition of liquid hydro- 
chloric acid.^ The liquid Aay be brought into contact with 
the chloride placed over mercury, contained in a graduated 
syphon-tube, closed at one end, (fig. 100, a). When the 
gas is evolved, the mercury flows out, by the orifice b, into a 
basin ready to receive it. The resulting film of chloride of 
calcium protects the surface of the metd from the action of 
the cMorine. If carbonic acid be suspected, the mercury by 
agitation absorbs the chlorine, leaving the carbonic acid. 
Ten grains of bleaching powder yield from three to four 
cubic iiibhes of chlorine, equivalent to twenty or thirty per 
cent, by weight. 

Another chloroqietrieal method is to ascertain the bleaching 
power of the chloride on a standard solution of indigo;^ but 
it is not susceptible of accuracy. 

A chlorometrical method, which Professor Graham® considers ^'to be 
entitled to preference,^ is founded on the fact, that chloride of lime converts 
sulphate of the protoxide of iron into sulphate of the peroxide. Red ferro- 


Siphon-tube for 
chlorometrical 
purposes. 


Urc, dmrterly Journal of Science, vol. xiii’? 

^ Gay-Lussi?, Jnn, of Fhil, xxiv. 218; also in Alcock’s Essay, bdorc quoted, p. 185. 
^ Elements of Chemistry, p. 502. 
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prussiate of potash {ferrosesquicyanide of potasnium) is employed to 
ascertain the change in the degree of the oxidation of the iron, since it gives 
a blue precipitate with the protosalts, but not with the persalts of this metal. 
A quantity of solution of chloride of lime capable of peroxidising 78 grains of 
sul))hate of iron, contains 10 grains of chlorine. 

Gay Lussac has proposed a clilorometrical method founded on the con- 
version of arsenious into arsenic acid by clilorine. Dissolve 100 grs. of 
arsenious acid in 2000 of strong hydrochloric acid, ahd dilute with distilled 
water till the liquid occupies the volume of 7000 grs. of water (=f5xvj.) 
This is the standard test liquor. Diffuse 100 grs. of bleacliing powder 
tlirough 1000 gps. of water, and gently pour over it the test liquor until the 
licpiid acquires the power of bleaching a drop of a solution of sulphate of 
indigo; that is, until free chlorine is present. The quantity of chlorine in 
(he bleaching powder is equal to the TiWth part of the (luantity of the test 
liquor employed. Thus if 8000 grains of the test liquor be employed, the 
(juaiitity of chlorine in the blenching powder is 30. 

Tb(i Edinburgh College gives the following characteristics of good 
chloride of lime : — 

“ r?ilc greyish-white : dry : 60 grains are nearly all soluble in two fluidounccs of water, 
forming a solution of the density of 1027, and of which 100 measm-cs, treated witli an 
excess of oxalic acid, give off much chlorine, and if then boiled and allowed to rest twenty- 
four hours, yield a precipitate which occupies niueteeii measures of the liquid.” 

Tlic precipitate j)roduced in the solution by oxalic acid is oxalate of lime, 
and, therefore, this process is one for the delection of lime (or calcium). 

The London College merely observes that chlorinated lime — 

“ Dissolves in dilute hydrocliloric actid, emitting chlorine.” 

ISI either College, therefore, gives directions for estimating the real value of 
chloride of lime. 

Physiological Effects. — Chloride of lime may be regarded practically 
as a compound of hypochlorite of lime, chloride of calcium, and hydrate of 
lime ; and its effects are those of the substances now enumerated (see caloo, 
ante, p. 581 ; and calc is chloridum, ante, p. 593). The effects for which 
it is employed in medicine arc those of the hypochlorite. 

The local action of chloride of lime is that of an irritant and caustic. A 
solution of it applied to suppurating and mucous surfaces is a powerful 
desiccant (see ante, p. 158), probably in part at least from the micombincd 
lime in solution. AVhen the secretions are excessive and extremely fetid, it 
not only diminishes their quantity, but much improves their quality ; so that, 
considered in reference to supjmrating and mucous surfaces, it is not only a 
desiccant, but, in morbid conditions of these parts, a promoter of healthy 
action. Applied in the form of ointment (composed of a drachm of chloride 
to an ounce of fatty matter) to scrofulous swellings, Cima^ found that it 
provoked suppuration, caused# strong redness, promoted the sujipurating 
process, and dispersed the surrounding hardness. 

Taken internally, in Hmall doses (as from 3 to 6 grains, dissolved in one 
or two ounces of water), it sometimes causes pain mid heat in the stomach, 
and occasionally, according to Cima, purging. Under the continued use of 

* Configliachi arid BrtiguateUi’s Giornale di Fisica, 1825 ; quoted by DicrJiiach, D. neust. Entd, 

d. Mat. Med. 1828, 2te Abt. mi. 
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it, hard and enlarged absorbent glands have become softer and smaHer, from 
which circumstance it has been supposed to exercise a specific influence over, 
and to promote the healthy action of, the lymphatic system. During its 
employment, Cima says he did not find it necessary to give purgatives. 
Dr. Eeid^ gave it in the epidemic fever, which raged in Ireland invl826, 
and he tells us that it rendered the tongue cleaner, abated the delirium, and 
promoted the cutaneous functions. In dysentery it soon put a stop to the 
bloody evacuations, the umbilical pain, and the tenesmus. 

I am not acquainted with any facts respecting the effects of chloride of 
lime m large or poisonous doses. Analogy would lead us to expect that 
it would produce the combined effects of a caustic and of an agent specifically 
aflecting the nervous system. 

Uses. — ^The chlorides (hypochlorites) of lime and soda are extensively 
employed as disinfectants and antiseptics (see ante, pp. 162 and 163). 
I have already stated (see ante, p. 371) that clilorine gas stands unrivalled 
for its power of destroying putrid odours and checking putrefaction, and 
where uninhabited chambers or buildings are to be purified, fumigations with 
this gas should be adopted. But its powerful action on the organs of 
respiration precludes its use in inhabited places ; and, in such cases, the 
alkaline chlorides (chloride of lime, on account of its cheapness) may be 
substituted. When these substances are in contact with organic matter, it is 
supposed the hypochlorite gives out oxygen, and is converted into a metalhc 
chloride ; the oxygen being the effective disinfecting and antiseptic agent ; 
or it may act by abstracting hydrogen. When, however, the solution of the 
hypochlorite is exposed to the air, carbonic acid is attracted by the lime, and 
hypochlorous acid immediately reacts on any organic matter present. Hence 
these hypochlorites, when exposed to the air, evolve clilorine so slowly, and in 
such moderate quantities, as not to produce any noxious effects, though their 
action on organic matters is very powerful. Their most obvious effect is that 
of destroying the unpleasant odour of putrid matter. Their action on hydro- 
sulphuric acid, ammonia, and hydrosulphate of ammonia (substances evolved 
by decomposing animal matters) can be readily and easily demonstrated. 
Other odorous principles given out by putrid matters are, by the experience 
of most persons, admitted to be destroyed by the alkaline hypochlorites, 
though Piorry^ has asserted, they are only overpowered by the stronger smell 
of cldorine. 

The alkaline hypochlorites possess another valuable property — that of stop- 
ping or checking the putrefactive process ; and hence they are called 
antiseptics.^ c 

These two properties, viz. that of destroying offensive odours and that of 
preventing putrefaction, render the alkaline hypochlorites most valuable agents 
to the medical practitioner. We apply them to gangrenous parts, to ulcers of 
all kinds attended with foul secretions, to compound fractures accompanied 
with offensive dischai*ges, to the uterus in valious diseases of this viscus at- 
tended with fetid evacuations ; in a word, we apply them in all tjases accom- 


^ !Pra7is. of the Jssodat, of Fellows and Licentiates of the College of Physicians in Ireland, 
voLv. 1828. 

2 Chim. Med. ii. 601. ^ 

® For various faefe in proof of this, I must refor to the late Mr. Alcock’a Essav on the Use of the 
Chlorurels, Loud. 1§27. 



panied with ofTensive and fetid odours. As I have before remarked, with 
respect to hypochlorite of soda (see ante, p. 558), their efficacy is not confined 
to an action on dead parts, or on the discharges from wounds and ulcers; they 
are of the greatest benefit to living parts, in which they induce more healthy 
action, and the consequent secretion of less offensive matters. Furthermore, 
in the sick chamber, many other occasions present themselves on which the 
power of the hypochlorites to destroy ollensive odours will be found of the 
highest value ; as, to counteract the unpleasant smell of dressings or bandages, 
of the urine in various diseases of the bladder, of the alvine evacuations; &c. 
In typhus fever a handkerchief, or piece of calico, dipped in a weak solution 
of an alkaline hypochlorite, and suspended in the sick chamber, will be often 
of considerable service both to the patient and the attendants. 

The power of the hypochlorites to destroy infection or contagion, and to 
prevent the propagation of epidemic diseases, is less obviously and satisfactorily 
ascertained than their capability of destroying odour. Various statements 
have been made by Labarraque and others^ in order to prove the disinfecting 
power of the hypochlorites with respect to typhus and other infectious fevers. 
But, without denying the utility of these agents in destroying bad smells in 
the sick chamber, and in promoting the recovery of the patient by their in- 
fluence over the general system, I may observe that I have met with no facts 
which are satisfactory to my mind as to the chemical powers of the hypochlorites 
to destroy the infectious matter of fever. Nor am I convinced by the experi- 
ments made by Pariset and his colleagues,^ that these medicines are preservative 
against the plague. Six individuals clothed themselves with impunity in the 
gaiments of men who had died of plague, but which garments had been 
plunged for six hours in a solution of chloride of soda. But, as Bouillaud^ 
has truly observed, the experiments, to be decisive, should have been made 
with clothing which had already communicated the plague to the wearers of it. 
Bousquet^ mixed equal parts of a solution of cliloride of soda and the vaccine 
lymph, and found that the latter still possessed the power of producing the usual 
cow-pock vesicle. These are a few of the facts which are adverse to the opinion 
that the alkaline hypochlorites possess the power of preventing the propagation 
of infectious, contagious, or epidemic diseases. In opposition to them there 
are but few positive facts to be adduced. Coster® found that a solution of 
hypochlorite of soda destroyed the infectious properties of the syphilitic poison, 
and of the poison of rabid animals. The statements of Labarraque® and others 
as to the preservative powers of the hypochlorites in typhus, measles, &c. are 
too loose and general to enable us to attach much value to them. 

Considered in reference to medical police, the power of the alkaline hypo- 
clilorites to destroy putrid odours and prevent putrefaction is of vast import- 
ance. Thus cliloride of lime may be employed to prevent the putrefaction of 
corpses previously to interment, to destroy the odour of exhumed bodies 
during medico-le^ investigations, to destroy bad smells, and prevent putre- 
faction in dissecting-rooms and workshops in which animal substances are 


* Vide Alcock’s Essay, p. 165 ei seq. 

2 Bullet, des Sciences Hied. xix. 283, 

® Diet, de Med. Prat. art. Coutayion, 

4 Bev. Med. Fcv. fSSO, p. 264. 

* Ri(}hter, Aasf, ArsmimiUell. Suppl. Ban^ 539. 
Alcock*8 Ess{ty, pp, 56, 58, &c.* 
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employed (as cat-gut manufactories), to destroy the unpleasant odour from 
privies, sewers, drains, wtdls, docks, &c., to disinfect ships, hosjntals, prisons, 
stables, &c. The various modes of applying it will readily suggest themselves. 
Eor disinfecting corpses, a sheet should be soaked in a pailful of water con- 
taining a pound of cliloride, and then wrapped around the body. Bor 
destroying the smell of dissecting-rooms, &c. a solution of the chloride may 
be applied by means of a garden watering-j)ot. When it is considered 
desirable to cause the rapid evolution of chlorine gas, hydrocliloric acid may 
be added to chloride of lime. 

Ilypochlorite of lime (or of soda) is the best antidote in j)oisoning by 
hydrosiilphuric acid, hydros ulphuret of ammonia, sulphuret of potassium, and 
hydrocyanic acid. It decom])oscs and renders them inert. A solution should 
be administered by the stomach, and a sponge or handkerchief soaked in the 
solution, held near the nose, so that tlie vapour may be inspircjd. It was by 
breathing air impregnated with the vapour arising from chloride of lime, that 
the late Mr. Roberts (the inventor of the miner’s im])roved safety lamp,) was 
enabled to enter and traverse with safety the sewer of the Bastile, whic.li had 
not been cleansed for 37 years, and which was iin])regnat(id with hydrosul- 
phuric acid.^ If a person be rc(juired to enter a place suspected of containing 
hydrosiilphuric acid, a handkerchitd' moisteiuxl with a solution of cldoride of 
lime should be applied to the mouth and nostrils, so that the inspired air 
may be purified before it passes into the lungs. 

A solution of chloride of lime has been used as a wash in some skin diseases. 
Derheims^ used a strong solution wdth great success in scabies. This mode 
of curing itch is much ch^aner and more agreeable than the ordinary method 
by sulphur frictions. It has likewise been found successful by Eantonetti^ 
in tinea capitis : where the discharge is copious, washes of the chloride may 
be used with advantage. In burns and scalds, Lisfranc emjdoyed lotions of 
chloride of lime either immediately after the accident, or subsequent to the 
application of emollient poultices. 

Solutions of chloride of lime have been eiiqdoyed with great benefit in 
ophthalmia. Dr. Varlez, surgeon to the military hospitjil at Brussels,'^ states 
that in 400 cases it neviir disapjminted him once. Mr. Guthrie has also 
reported favourably of it in three cases ; as have likewise MM. Colson, De- 
latte, and Raynaud. The solution used by Dr. Varlez was com])osed of from 
a scruple to three or four drachms of chloride, and an ounce of water. It 
was dropped into the eye, or injected by a syringe, or aj)plied by means of a 
earners hair pencil. 1 have found a weak solution of the chloride successful 
in the purulent ophthalmia of infants. Gubian^ j)ro|)oscd to ajiply a solution 
of chloride of lime to prevent the pitting from small-])ox. The fully matu- 
rated })ustules are to be opened and washed with a w^eak solution of this salt : 
c^jsiccation takes place very iiromptly, and no marks or pits are said to be left 
behind. 

Chloride of lime may be employed mternalbj in the same cases that 
chloride of soda is administered (sec ante, p. 557). It has been used with 

* Alcock’.s Essay. 

® Journ. de iHiim. 575. 

Ibid. ix. 305. 

t'* Med. ayd Phys. Journ. Nov. 1827. 

Journ. de Chim. Med. vi. 315. 
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great success by Ur. lleid^ in the epidemic fever of Ireland. In some of the 
very worst cases it acted most beneficdally, causing warm perspiration, render- 
ing the tongue cleaner and moistcr, checking diarrluea, and inducing cjuiet 
sleej). I also can bear testimony to the good effects of it in bad cases of 
fever. In disease of the jmlinonary organs, resulting from febrile excitement, 
Dr. Eeid also found it advantageous. In dysentery likewise it was most 
valuable. He used it by tlie mouth, and also in the forai of clyster. It 
corrected the intolerable stench of the evacuations, and improved their ap- 
pearance. Cima^ used it both internally and cxteninlly in scrofula. 

AnMiNisTRATroN, — Intertmlhi, chlorid(j of lime may be given in doses of 
from one grain to live or six grains, dissolved in one or two ounces of water, 
sweetened with syru)). As the dry cldoride of the shops deposits hydrate of 
lime when put into u^ater, the solution (of the hypochlorite of lime and chlo- 
ride of calcium) sliould !)e filtered, to get rid of this. 

Antidotes. — Administer albuminous liquids (as eggs beat up with w^ater) 
or milk, or flour and water, or oil, or mucilaginous drinks, and excite vomit- 
ing ; combat the gastro-enteritis by the usual means. Carefully avoid tlie 
use of acids, which would cause the evolution of chlorine gas in the stomach. 

1. lOTIO CALCIS CIIIOIIIAAM; Chloriih of l/nnc Lotion. (Chloride 
of Lime, 5j. to 5iv. ; Water, Oj. Tril-iirate and filUr). — A])plied to foul 
ulcers and wounds. For the cure of itch, Derheims employed a wash com- 
posed of chloride of lime, water, Oj. 

2. GAttGARISMA CAICIS CHlORLXATiE ; Chloride of Lima Gargle. 
((Jhloride of Lime, 5ij. ; Water, Oj. Triturate and filter; then add Honey, 
3 ].) — Used in ulceration of the mouth and throat. — A disinfecting mouth- 
wash has been before described (sec antay pp. 155 and 150). 

3. DEATIFRICUM CALCIS CRLORIMTJ; CLdoridc of JAnie Dentifrice 
De-odorhing and Dacoforuiug Dentifrice. (Chloride of Lime, 5].; Pre- 
(dpitated (flialk, 5xx. M.) — Used to destroy tlie un])leasant odour of the 
breath, and to restore the w hiteness of the teeth, especially w hen stained by 
tobacco. A drop or two of otto of roses or oil of neroli may be advantageously 
added to the above. 

^4. EAEMA CAICIS CIIlORlMTiE; Chloride of Lime Clyster, (Add 
Chloride of Lime, gr. x. or gr. xv, to a common enema, (S(o ante, p. 551). 
Employed as a deodorizer when the discharges from the rectum are highly 
oHeiisive. 

5. rnGUENlDM CAICIS CHLORISATiE; morUe of Umc Ointmont. 
(Chloride of Lime, 3j. to 5j»; Lard or Putter, 5 j.) — Used by w^ay of friction 
as an appheation to scrofulous enlargements of the lymphatic glands. 

6. TROCHISCI CALCIS CIILORIMTJ; Chloride of Lime Lozenges? 
(Chloride of Lime, 5ss. ; Sugar,* 5xx.; Mucilage, q. s.) — For 120 lozenges. 


^ TmnmHions of' i hr Kbuf and Queens Co/Uye of Physicians in Ireland, v. iiG6. 
“ U-iohler, Anf, Arzne.hnHL iv. 305. 

JoKTti. de. (dim. Med. t. iii. p. 400^ 
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Order XVL COMPOUNDS OF MAGNESIUM. 

Magnesium^ magnitim or talclum (Mg=12), is tlie metallic 

basis of magnesia. It exists both in the inorganised and organised kingdoms, 
but is more rarely met with than calcium. 


82. MAGNES1A.-MAGNESIA. 

'Formula MgO. Fqaioaleut Weight 20. 

Histouy. — It was first chemically distinguished from lime in 1 755, by Dr. 
Black, who also shewed the difference between magnesia and its carbonate. 
Erorn its composition it is sometimes denominated oxide of mag?umum. In 
the British pliarmacopa'ias it is simply named magnesia. From the mode of 
procuring it, it is frequently termed calcined or hurnt magnesia [magnesia 
calcinata sen usta) ; and is sometimes called talc earth [Talkerde), or hitter 
earth [Bittererdc^ or the hittersalUearth [Bittersaherde). 

Natural History. — It occurs in both kingdoms of nature. 

a. In the Inorganiseu Kingdom. — ^IVIagnesia is found native, in the solid state or in 
solution, in sea or some mineral waters, in combination with w'ater and various acids 
(carbonic, sulphuric, boracic, silicic, and nitric). Chloride of magnesium exists in sea 
water, as also in some springs. 

/3. In the Organised Kingdom. — Combined with acids it is found in some vegetables 
(as Salsola Kali and Fucus vesiculomi), and animals (as in the urine and some urinary 
calculi of man). 

Preparation. — It is prepared by submitting the common carbonate of 

magnesia to heat, wdiereby the carbonic acid 
is driven bfi‘. 

Tlie Edinfnirgh College gives the following direc- 
tions for prcjiaring it : — “ Take any convenient 
quantity of Carbonate of Magnesia, expose it in a 
crucible to a fidl red heat for two hours, or till the 
powder, when suspended in water, presents no 
effervescence on the addition of muriatic acid. 
Preserve the product in weU-closcd bottles.” 

The dii’cctions of the London and Lublin Colleges 
are essentially the same. 

The o])eration is usuaUv conducted in 
large, porous, covered crucibles, placed in a 
furnace expressly devoted to this operation, 
and heated by coke (see fig. 101). 

In this process the hydrated carbonate of 
magnesia is^ deprived of its water and car- 
bonic acid, and loses in consequence about 
58 per cent, in weight. If the heat be in- 
sufficient, or applied for too short a period, 
only a portion of carbonate is left undecom- 
posed : but if, on the other hand, the heat 
be raised to wliiteness, the preparation is apt 
to be lurajiy. If the caroonate employed 


Pig. 101. 
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contain lime, the flavour of the calcined magnesia is impaired ; and if it 
contain iron, a reddish or foxey tint is communicated to the product. The 
iron is usually derived from the sulphate employed in the preparation of the 
magnesian carbonate. It may be got rid of by adding to the solution of the 
sulphate, a sufiiciency of lime water to enable it to restore the blue colour of 
reddened litmus, and letting it stand for the oxide of iron to subside. Care 
must of course be taken to prevent soot, cinders, or other impurities, falling 
into the crucible. After its calcination the magnesia is usually passed through 
a fine sieve. 

To obtain the heavy calcined inaynenia [maynesia calcinata ponderoiid) 
the following formula has been given by Mr. R. Phillips, jun.^ Dissolve 123 
parts of crystallized sulphate of magnesia in boiling water. Dissolve 144 
parts of crystallized carbonate of soda in boiling water. Mix the two solu- 
tions, and evaporate the mixture to dryness. Cidcine the dry residue in a 
crucible for two hours, or until the wdiole of the carbonic acid is expelled ; 
then treat the powder which remains udth water until the whole of the 
soluble salt is removed, and dry the residue. The magnesia thus obtained 
will be much more dense than tluit prepared by the preceding processes. 

Properties. — It is a light, tine, white, colourless, odourless, and tasteless 
powdcT. Its density varies according to the mode of prc])aring it. Mr. 
Kirwan says it is 2'3 ; Richter, 3*07 ; and Karsten, 3*2. AVhen moistened 
with whaler it reacts as an alkali on test papers. It is very slightly soluble in 
water, and like lime is more soluble in cold than in hot water. Dr. Pyfle 
states that it recpiires 5142 parts of cold, and 36000 j)arts of hot water to 
dissolve it. Unlike lime it evolves scarcely any heat when mixed with water. 
By the combined voltaic and oxy-hydrogen flames it has been fused by Mr. 
Brande.^ It absorbs carbonic acid slowly from the atmosphere. 

Two kinds of calcined magnesia arc known and kept in the shops, — one 
simply called calcined maynesuiy but Mdiich for the sake of distinction 
I shall cal] common calcinexl mar/neHia, and the other distinguished as 
heavy calcined magnema ; to these must be added Henry's calcined 
magnesia, sold as a patent medicine. 

1. Common Calcined Magnesia {Magnesia calcinata). This is a 
much lighter preparation than the so-called heavy calcined magnesia. All 
the samples of it which I have met with are contaminated with the carbonate, 
and cflervesce when mixed with water and acetic acid. When moistened and 
examined by the microscope, in daylight, it appears of a pale yellow colour, 
and is found to consist of a flocculcnt or minutely granular substance inter- 
mixed Mith fragments of prismatic crystals (simiW in shape to those found 
in the light carbonate of magnesia presently to be noticed). (See fig. 102.) 
The crystals are probably carbonate of magnesia wliich has escaped decom- 
position during the process of calcination. 

2. Heavy Calcined Magnesia {Magnesia calcmqta ponderosa). This 
is sometimes called condensed ^calcined magnesia, it is a harder, firmer, 
purer, and heavier preparation than the preceding. None of the commercial 
samples which I have examined contain so much carbonate as tlie common 
calcined magnesia, and do not, therefore, effervesce so freely when mixed with 


^ Pharmaceutical Journal ^ vol. iii. p. 480^1841, 
- Manual of Chemistry. * 
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water and acetic acid. Some of the samples which I have met mth are, to 
the naked eye, quite pulverulent ; others are composed of little lumps or 
masses formed by the cohesion of the powder, and which have sufficient 
hardness to produce a ringing sound when shaken in a glass bottle. On the 
label of one specimen of this kind which 1 have met with it is stated that 
one part in bulk is equal to three parts of the common calcined magnesia. 
When moistened and examined, in daylight, by the microscope, Howard's heavy 
calcined magnesia is seen to consist entirely of yellow minute granules more 
or less cohering into small masses : no fragments of crystals were perceptible 
in it (see fig. 103). The same I found to be the appearance of other commercial 
samples of heavy calcined magnesia, as well as of Henryks calcined magnesia. 

Fig. 102. Fig. 103. 


Microscopic Appearance of Common Microscopic Appearance of Heavy 

Calcined Magnesia, Calcined Magnesia, 

Characteristics , — It is soluble in the dilute mineral acids without effer- 
vescence. The dilute solution thus obtained docs not occasion any pre- 
cipitate with the ferrocyanides, hydrosulphurets, oxalates, or bicarbonates; 
but the neutral alkaline carbonates, when unmixed with any bicarbonate, 
throw down a white precipitate (carbonate of niagnesia ) ; and ammonia 
with phosphate of soda causes a white precipitate (ammoniacal’phosphate of 
magnesia),j^> ^ is insoluble in alkaline solutions, and is thereby 

distinguish^ from alumina. Its solution in sulphuric acid is remarkable 
for its great bitterness. 

Composition. — Magnesia has the following composition : — 

Atoms, Eq. Wt, Per Cent, Wollaston, Gay-Tjussac. Berzelius, 

Magnesium 1 12 60 59*3 59'5 61*29 

Oxygen 1 ^ 8 40 40*7 40*5 38*71 

Magnesia 1 20 100 100*0 100*0 100*00 

PuEiTY.— -When it has been subjected to an insufficient heat during its 
preparation, or when it has been exposed for some time to the air, it will be 
lound to contain some carbonate of magnesia.' Its freedom from carbonate 
is shewn by its dissolving in dilute mineral acids without efTervescence. If 
the carbonate from which it has been prepared has been insufficiently washed, 
the calcined magnesia may contain traces of sulphate or hydrochlorate of 
sodas^’ potash. By boilipg it in distilled water, and testing the solution with 
chloride of barium and nitrate of silver, the absence or presence of sulphuric 
and hydrochloric acid (or chloVine) may be ascertained. Its hydrochloric 
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solution should occasion no precipitate with the oxalates, bicarbonates, and 
barytic salts, by which the absence of lime and sulphates may be inferred. 

Dissolves in hydrocWoric acid without effervescence. Neither bicarbonate of potash 
nor cldoride of barium tlirows down anything from the solution. It turns turmeric 
shghtly brown. Th. Land. 

Fifty grains are entirely soluble, without effervescence, in a fluidounce of [pure] 
muriatic acid : an excess of ammonia occasions in the solution only a scanty precipitate 
of alumina : the filtered fluid is not precipitated by solution of oxalate of ammonia.” 


The quantity of hydrochloric acid directed to be used by the Edinburgli 
College is unnecessarily large. 

Physiological Effects. — When taken into the stomach, magnesia neu- 
tralizes the free acids contained in the stonmeh and intestines, and forms 
therewith soluble magnesian salts. In full dOvS{3s it acts as a laxative ; but as 
it occasions very little serous discharge. Dr. Parish ranks it among purgatives 
which urge the bowels to cvficuato their contents by an imperceptible action 
upon th(3 muscular fibres.^^ Part of its laxative effect probably depends on 
th(^ action of the soluble magnesian salts which it forms by union with the 
acids of the alimentary canal. 

Magnesia exercises an influence over the urine analogous to tha.t of the 
alkalies ; that is, it diminishes tlie quantity of uric acid in the urine, and 
when continued for too long a period occasions the deposit of the earthy phos- 
phates in the form of white sand.^ On account of its greater insolubility, it 
requires a longer time to produce these effects than the alkalies. When taken 
iu too large quantities and for a long period it has sometimes accumulated in 
the bowels to an enormous extent, and being concreted by the mucus of the 
bowels, has created unpleasant effects. A lady took every night during two 
y(3ars and a half, from one to two tea-spoonfuls of Henryks calcined magnesia 
(ill all between 9 and 10 lbs. troy) for a nephritic attack, accompanied with 
the passage of gravel ; subsequently she became sensible of a tenderness in the 
left side just above the groin, connected with a deep-seated tumor, obscurely 
to be felt on pressure, and subject to attacks of constipation, with painful 
spasmodic action of the bowels, . tenesmus, and a highly irritable state of 
stomach. During one of these attacks she evacuated two pints of ^^sand;’^ 
and on another occasion voided soft light brown lumps, which w^ found to 
consist entirely of carbonate of magnesia concreted by the mucus of the bowels, 
in the proportion of 40 per cent. In anotlier case a mass of a similar 
description, weighing from 4 to (5 lbs., was found imbedded in the head of the 
colon, six months after the patient had ceased to employ any magnesia.'"^ 

Uses. — As an antacid it is as efficacious as the alkalies, while it has an 
advantage over them in being less irritant and not caustic, and thereby is not 
apt to occasion disorder of the digestive organs. It may be employed to 
neutralize acids introduced into the stomach from without, (as in cases of 
poisoning by the mineral acids) or to prevent the excessive formation of, or 
to neutralize wdien formed, ajid in the animal economy. Thus it is ad- 
ministered to relieve heartburn arising from, or connected with, the secretion 
of an abnormal quantity of acid by the stomach ; its efficacy is best seen in 


* Tharmacoloqia^ vol. i art. Caihartios. ’ 

f W. T. Braude, PUL 1810, p. 130 : and 1813, p. 213. 
^ E. Braude, Quarterly Journal of Science, i. 297. 
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persons of a gouty or rheumatic diathesis, in which the urine contains excess 
of uric acid. It often relieves the headache to which such individuals arE not 
unfrequently subject. It is most efficacious in diminishing the quantity of 
uric acid in the urine, in calculous complaints, and according to Mr, 
W. T. Branded it is sometimes effectual where the alkalies have failed. It 
will be found of great value in those urinary affections in which alkaline 
remedies are indicated, but in which potash and soda have created dyspeptic 
symptoms. It is a most valuable anti-emetic in cases of sympathetic vomiting, 
especially that which occurs during pregnawCy.^ It should be given in doses 
of from a scruple to a drachm in simple water or chicken broth. 

As a laxative j magnesia is much employed in the treatment of the diseases 
of children. It is tasteless, mild in its operation, and antacid, — qualities 
which render it most valuable as an infants purgative. Independently of 
these, Hufeland ascribes to. it a specific property of diminishing gastro-intes- 
tinal irritation by a directly sedative influence. In flatulency it is combined 
with some carminative water (dill or anise) ; in diarrliaja, with rliubarb. It 
is employed as a purgative by adults in dyspiq)tic cases — in affections of the 
rectum, as piles and stricture — and in diarrhma. Jt is associated with tlie 
carminative waters — with some neutral vsalts, and sulphate of magnesia, to in- 
crease its cathartic operation — or, in diarrlnna, with rhubarb. 

Administration. — As a purgative, the dose, for adults, is from a scruple 
to a drachm ; for infants, from two to ten grains. As an antacid, the dose is 
from ten to thirty grains twice a-day. It may be conveniently given in milk. 


83. MAGNESLS: CARBONATES.-CARBONATES OF 

MAGNESIA. 


Eight compounds of magnesia and carbonic acid have been described : they 
are as follows : — 


Suhearbonates 

Neutral or Mono- 
carbonates 

Bicarbonate 


1 


§ carbonate terhydrated 

J carbonate {hydromn^nesHe) 

4 caAonate ^ (mai) ',wda Ma) \ 

anhydrous {magnesite) 

terhydrated 

peutahydrated 


Formulfp. 
3MgO,2(X)23ITO 
4Mg0,3C02,4H0 
5Mj?0, 4002,5110 
5Mg0,4C026H0 
Mg0,C02 
M^^0,C02,8H0 
Mg0,C02,5H0 
Mg0,2C02 


The formation of severjil of these compounds appears to be determined by 
the relative proportions of the precipitants, the temperature of the solutions, 
and the temperature of desiccation. 

Two only of the preceding compounds are employed in medicine— namely, 
the compound commonly called carhonate or ^iibcarhonate of magnesia, or 
magnesia alba and the bicarbonate. 


» Phil Trans, \m, p. 213. 

* Dr. Watson, in the Medical Observations and Inquiries^ 2d edit. vol. iii. p. 335, Lend. 1769. 
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1. Magnesias Subcarbonas Hydrata.-- Hydrated Subcarbonate of 

Magnesia. 

Formida y or l'(AfgO,HO,CO^) + MgO,31TO. Equivalent Weif/Jd 

History. — Carbonate of magnesia [tnagnenm carhonan, E. E. H.), also 
called magncnia alha and snhcarhonate of magoesia [tnagncHim soh- 
carho7mf<), was exposed for sale at Home at the commencement of tlie 18tli 
century, by Count di Palma, in consequence of which it was termed Co)nitiHS(e 
Pahnev piflvin. In 1707, Valcntini informed tlie j)ublic how it might be 
prepared. It is a compound of magnesia, carbonic acid, and water, and, 
therefore, has been denominated magncaia hgdrkuj-carhonica in the Prussian 
Pharimicopona, and carhonan nuignenicun cum agud in tlie French Codex. 
In the Hmnbnrgli Codex, the terms nuigucaia auglica and magnenia , sails 
amari are given jis synonynies of this substance. 

Natural History. — Native, anhydrous, nenirnl carbonate of magnesia 
(l\lg0,C02), called magnesite^ is found in various parts of Europe, Asia, and 
America. 

Tlie mineral called hgdromaguesite is, according to ]j. Gmelin, a qnadro- 
hydratc of the f carbonate of magnesia, 4MgO,i3(X)2,4IIO ; or a conqiound 
of hydrate of magm^sia and the hydrated carbonate. MgO, HO + 
il('Mg0,C02,n0). It accompanies magnesite in India and in America. 

Carbonate of magnesia, in conjunction with carbonate of lime, occurs in 
some mineral waters. 

Magnente constitutes a range of low lulls in Ilindost an. Sojue years ago a cargo of it 
was brought over by Mr, Babington. Dr. Henryk analyzed a sample of it, and found its 
constituents to be magnesia^ 46 ; carbonic acid, 51 ; insoluble matter, 1*5 ; water, 0‘5 ; and 
/av.s’, 1*'«=100. 

Native carbonate ,of magnesia, from India, lias been imported in considerable quantities 
into this coiiiii,!^ ; but has been found, as 1 am informed, imsalcable bore. The samples 
offered for sale In the year 1837 consisted of reniform, opaque, dull masses, adherent to 
the tongue, having a conchoidfd fracture, and considerable hardness. Ini;cmally, they 
were whitish ; oxtcmally, greyish, or yellowish-white. 

Tlie same substance (I presume) was brought over in 1838 in the calcined state, and 
was offered for sale as Indian calcined magnesia. It was nearly white. 

Preparation. — All the British Colleges give directions for the preparation 
of carbonate of magnesia. 

The London College orders of Sulphate of Magnesia, Ibiv. ; Carbonate of Soda, Ibiv. and 
oviij. ; Distilled Water, Cong. iv. llissolve separately the carbonate of soda and suljdiate 
of magnesia in two gallons of the water, and strain ; then mix, and boil the liquors, si irriu^’ 
constantly with a spatida for a quarter of an hour ; lastly, the liquor being poured off, 
wash the precipitated powder with boiling distilled water, and dry it. 

The Edinburgh College employs the same propoitious of ingredients, and gives similar 
directions for the preparation of this compound. The precipitate is to be collcetcd on a 
inter of ealiS^) or linen. 

The Dublin College uses of Sidpb/tc of Magnesia, iioenty-fioe parts ; Carbonate of 
Potash, twenty-four parts ; Boiling* Water, four hundred parts. 

Should the sulphate of magnesia contain iron, it may be got rid of by lime 
water (see calcined magnesia, p. 605). 

Two kinds of carbonate of magjiesia arc known and kept in the sbop^^ 
the light and the heavy, 

' " i » — “ ' 

* Annals of Vhilosophy, N.S. vol. i. R. 252. 

2 u 
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rt. Light carhonaie of magnesia; common magnesia. — ^This is manu- 
factored in the northern partes of tliis island^ and is commonly known as 
Scotch magnesia. It is said to be prepared from the residuary licpior {bittern) 
of sea-water^ after the extraction of common salt (see ante, p, 550). 

The Carhonaie of magnesia in squares of English commerce is a light 
carbonate. Aeeoi’diiig to Durand/ lump carbonate of magnesia is thus jms 
pared: — A solution of 100 parts of sulphate of magnesia in 100 of water is 
put into a vat heated by st(nim, and a solution of 125 parts of crystallized 
carbonate of soda is (piickly stirred into it, and the temperature raised to 170° 
to expel carbonic acid, which holds some of the nnignesia in solution \ the 
li(]uor is then decanted oil* the preeijutate, and tliis is waslied tliree times, by 
subsidence and decantation, with lukeAvarjn water free from salts of lime; it 
is tlien transferred to linen strainers, where it is allowed to drip to 48 
liours, and is transferred in a wet state to cubical boxes without bottoms, 
])l}iced upon a table of ])laster or porous stone, so as (quickly to absorb the 
water ; after a time, the boxes arc turiunl upside down, so as to present the 
upjKir sid('. of the magnesia io the absorptive surface, and the drying is ulti- 
mately com])leted in warm rooms. 

/3. Heavg carhonaie of magnesia ; magnesuv carhonas ponderosa. — The 
following is the method which I hav(^ seen followed at A])othecaries^ Hall, 
Ijondon : — Add oiu' volume of a cold saturated solution of carbonate of soda 
to a- boiling mixture of one volume of a saturated solution of sulphate of mag- 
nesia, and tlm‘e volumes of water. Boil until eff(TV{^sc.ence has ceased, con- 
stantly stirring with a spatula. TIkmi dilute with boiling water, set asides, 
pour off the suj)ernntant licpior, and wash the precipitate witli hot water on a 
linen cloth ; afterwards dry it by heat in an iron pot. 


Fig. 104, 



Manufactory of Heavy Carbonate of Magnesia. 


a. Cistern contaiiiinj^ the soluthni of the Sulphate e. A back in which the Carbonate of Magnesia is 
of Magnesia. deposited. 

h. Ditto containing solution of Carbonate of /. loiter (linen doth supported in a basket, con- 
Soda. tained in a wooden stand). 

c. Boiler for supplying hot water. g. Iron pot for drying the Carbonate of Mag- 

d. Ditto, for the mixed solutions. ' nesia. 

K 

Mr. Richard Philhps, Jiin.^ gives the following directions for procuring 
the heavy carbonate of magnesia : — Mix a solution of 123 parts of crystallized 
sulphate of magnesia ]yith a solution of 144 parts of crystallized carbonate of 
soda, and boil to dryness. Then treat the residue with wato until all the 
s^ble matter (sulphate of soda) is removed, and dry the residual powder. 


^ Braude, from the Ann. Ghim. et de Phys. liv. 312. 
” Pharwacev,iwal Journal, vol. iii. p. 480, 1844. 
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A heavy carboiitate of magnesia lias been prepared by Mr. Pattinson, an 
extensive chemical manufacturer of Gateshead^ from the magnesian limestone 
of Durham.^ The limestone is calcined in close iron vessels at a dull red 
heat : by this means the magnesian carbonate only is decomposed, tlie 
carbonate of lime requiring a higher temperature for its decomposition, ^riie 
calcined mass is next placed in a strong, closed iron vessel along with a large 
quantity of water, and the carbonic acid resulting from the calcination forced 
into it by a powerful jiump in the usual manner. By this means the magnesia 
only is dissolved, so long as the magnesia is in excess. The saturated solution, 
containing fifteen grains in the Iluid-ouncc, is drawn off and boiled down, by 
whicli carbonic acid is sot free, and a heavy carbonate of magnesia obtained. 
It has been analyzed by Mr. Pownes,^ who finds it to be completely free from 
lime, and to be identical in composition with the common carbonate of mag- 
nesia of the slio})s. 

A heary and yritty carhonate of mayne^ia is pn^pared by separately 
dissolving twelve parts of sulphate of magnesia and thirteen ])arts of crystallized 
carbonate of soda in as small a (juantity of water as possible, mixing the hot 
solutions, and wasliing the precipitate. 

When cold solutions of sulphate of magnesia and earbonaie of soda are 
mixed, and no heat is emjiloyed, the product is apt to be gritty ; that is, 
crystalline. According to Professor Graliam,^ carbonate of soda is not so 
suitable as carbonate of potasli for precipitating magnesia, as a portion of 
it is apt to go down in combination with the magiu'siun carbonate; but it 
may be used provided the quantity applied be less than is re(|uired to decom- 
pose the whole magnesian salt in solution.*^^ 

Theoiiy. — B y the mutual reaction of solutions of sulidiatc of magnesia arid 
carbonate of soda,, W'C ought ap])arently to obtain, by double decomposition, 
sulphate of soda and carbonate of magnesia (MgO,SO^ 4- ]SraO,CO^ = 

Mg0,C02-fNa0,S0-^). 

Matkiuals. Composition. Prooucts. 

1C(|. Sulphate Magnesia.. 60 *«; Soda 71 

1 eq. Carbonate Soda .... 53 ^ | Carbonic Acid 32 1 cq. Carbonate Magnesia 42 

113 113 113 

It apjiears, however, that the \vater decouqioses the neutral carbonates of 
magnesia, and resolves it into a subcarbonate, mIucIi is precipitated, and the 
bicarbonate which remains in solution : by ebullition the latter is decomposed, 
part of its carboi.iic acid expelled, and a subearboiiateqirecipitatcd. 

Three nircumst-aiices influence the quality of magnesia alba (hydrated sid)ca,rbonato of 
aiagncsia), viz. the proportions of the ingredients, the degree of dilution of the solutious, 
aud their temperature. If excess of carbonate of soda be employed, the ]n*(‘ei})ita1,(*, wliieh 
Js dense, retains a portion of this salt : if, on the other hand, cxeess of sulphate or muriate 
ot magnesia be employed, the product, says L. Gmclin, is light, and contains some sul- 
phuric or hydrochloric acid. The Lonfloii and Ediiiburgli College use a very shght e,xecss 
of sulphate of magnesia. Buraud employs a slight excess of carbonate of soda. The 
jaore dilute the solutions the lighter the precipitate. At Apothecaries’ Hall, strong solu- 
tions are employed, and the product is heavy. The effect ot eby.llition in decomposing the 
hicarbonatc of magnesia has been above explained. Tlie precijiitate obtained in tlui cold 
Js the hghtest. • 

* Mr. Morson, in the Vhannacent’trcd Jonrvni, vol. iii. 4,‘H, fStl. 

^ J^harmaceutical tfournalj vol. iii. p. I-TB, 1844. 

ElemenU of Chamisti'y, p. 505, 
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Properties. — Carbonate of magnesia^ as usually met with, is in the form 
of a white, inodorous, and almost tasteless powder. The common or liffkt 
variety occurs in commerce as a very tine light powder, of which 48 grains 
lightly fill an ounce ineasitre.^ It is also met with in large rectangular masses 
with levelled edges, or in smaller cubical cakes {carbonate of magnesia in 
squares). The liglit powder mixes imperfectly with water. Its taste, in a 
copious draught, is somewliat disagreeable, owing probably to its having been 
imperfectly washed. The Iwavy carbonate is, as its name indicates, of greater 
specific gravity than the light. 160 grains of it lighily fill an ounce measure; 
so that it would a])pcar to occupy ordy about J of the space occupied by tlu^ 
light carbonate. It is tasteless, or nearly so. Both kinds mixed with water 
have a feebly alkaline reaction on test ])aper. Carbonate of magnesia is nearly 
insoluble in water : it n^adily dissolves in carbonic acid water. 

All the specimens of Uffht carbonate magnesia (including the magnesia in 
sfjuares) which I have met with ])reseni some traces of crystalline textuni 
when examined by the microscope. 1’hey usually consist of an amor{)hous 
powder more or less intermixed with slender prisms, which appear as if they 
were eroded or cfilorescent (see fig. 106). These crystals resemble in shape 
those of the neutral carbonate of magnesia deposited from Dinneford^s car- 
bonated magnesia water (see fig. ]08, p. 614). 

The heavy carbonate of magnesia is a granular substance, and contains no 
traces of the ])rismatic crystals observed in the light carbonate. When sub- 
mitted to microscopic investigation it is seen to consist of granules of various 
sizes : the larger ones arc highly refracting, globular, and com])osed of con- 
centric layers of a radiated structure (sec fig. 106). When examined by tlio 
polarising microscope, they are found to ])ossess a doul)ly refracting structure ; 
and like the globules of carbonaie of lime deposited from the urine of horses^ 
and bullocks, show tlie black cross (see lig. 107). When placed over a 
plate of selenite, and examined by polarised light, the quarters or spaces be- 
tween the arms of the cross are coloured: those next to (;ach other show 
complementary tints, — the alternate ones, the same tints. Thus, if the first 
(]uartcr be green, the third will be green also ; but the second and fourth 
will be red. 


Fig. 105. 



Fig. 306. 


... 



Microscopic Appearance of 
Heavy Carbonate of Magnesia. 


Fig. 107. 



Microscopic Appearance of 
Heavy Carbonate of Mag- 
nesia when viewed by Pola- 
rized Jjight. 


* "Vrest, LoynJfi Med. Gaz. vol. ix. p. a 66. 

“ I)r. G. Bird, Xlnnary Deposits^ p. 211, 1844. 

Mr. A. S. Taylor, land, Med. Gaz. Sej»t. ISth, 1848. 
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(Jharacteristics , — It is distinguished from caustic or calcined magnesia by 
the eilervescence which takes j)Iace on the addition of a dilute mineral acid. 
Its other characteristics are the same as for the latter substance (see 
ante, p. 606). 

Composition, — The following is the composition of carbonate of magnesia 
of the sliops : — 








Pownes. 




At. 

Eq. 

Per 

Phil- 

Light Of 

Heavy 

Heavy. 


Per- 


Wt. 

Cent. 

lips. 

com- 

merce. 

of com- 
merce. 

son^s. 

zelius. 

Magnesia 

Carbonic Acid.. 

5 

100 

41*3 

40*8 

42-8 

41*2 

41*2 

41*6 

44*75 

4 

88 

36*3 

36-0 

36*0 

36*4 

35*6 

36*0 

35*77 

Water 

6 

54 

22*4 

23*2 

21*2 

22*4 

^3 2 

22-4 

19*48 

Magn.aJbo, or Magn. Carbonas, Pli.L. 

1 

242 

1000 

1 

100*0 

100*0 

100*0 

1 100*0 

1 

100*0 

100*00 


Several reasons have led chemists to reject the idea of this compound being 
an ordinary siibsalt.^ 

Mr. Pliillips^ (witli whom Mr. Powiies concurs) considers it to be probably 
a compound of 

jflomji. Eq. IFt. Per Cent, 

Bihydnitcd Magnesia 1 -^8 15*7 

IJydraled Carbonate of Magnesia 4 204 84*S 

Carbonate Magnesia, iV/. L 1 242 100*0 

l^uiiiTY. — Carbonate of magnesia should be perh^ctly white and tasteless. 
The water in which it has been boiled should have no alkaline reaction on 
Inrmeric paper^ nor throw down any thing on the addition of chloride of 
barium or nitrate of silver ; by which the absence of alkaliuo carbonates, 
sulphates, and chlorides, is i)rovcd. Dissolved in dilute acetic acid, the soluble 
oxalates and carbojiates should occasion no preeij)itate, by which the non- 
existence of any calcareous salt is shown.*^ 

The water in which it is boiled does not alter the colour of turmeric ; chloride of barium 
or uitrate of silver, added to the water, docs not precipitate any thing. One hundred 
])arts dissolved in dilute sulphuric acid lose 3G*0 3 )ar 1 s iu weight. When the edcrvesceuco 
has ceased, bicarbonate of potash dues not precipitate uuy thing from this solution. — 
/V/. LomL 

‘'When dissolved in an excess of muriatic acid, an excess of ammonia occasions only a 
scanty precipitate of aluminii ; and the lilt(Tcd fluid is not i)rccipitated by oxalate of 
ammonia.” — Fh, Ed, 

Physiological Effects. — The ellects of carbonate of magnesia are nearly 
the same as those of pure magnesia. Its local operation must be somewhat 
milder than that of the latter, but the diflerence is hardly perceptible in 
practice. As the carbonate elfervesces mth acids, it is more a])t to create 
flatulence when swallowed. ^ 

Uses. — T he uses of the carbonate are the same as those of calcined mag- 
nesia ; except where the object is to neutralize acid in the alimentary canal 
(as in cardiidgia, aud in poisoning by the mineral acids wlien the latter pre- 

* I Vide Berzelius, Tmite de Ohm,, vi. 101. • 

‘ Tmndation of the Phurmacojioeiay 4th edit. - 

A wliite light siliceous powder, containing animalcules, waft imported a few ^ars ago from New 
"ealaud under tlie name of magnesia. It contained several species of gadllouella and navwuh 
KPnurmaceuticalJourml, vol v. p. 72, 1846). 
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l)aration is to be preferred on account of its not effervescing with acids, and 
thereby not causing flatulency. It is employed in the preparation of medicated 
waters (see antCy p. 281). 

Administration. — The dose of carbonate of magnesia as a purgative is 
from ten grains to a drachm ; as an antacid, from five grains to a scruple. 

TROCHISCI MAGNESIA., E. ; Marpwsia Lo zetffjfes, (Carbonate of Mag- 
nesia, 3 vj.; Pure Sugar, 3iij.; Nutmeg, ^j. Pulverize them, and, with 
mucilage of Tragacanth, beat them into a proper mass for making lozenges.) 
— Employed t(3 counteract acidity of stomach. 


2. Magnesise Bicarbonas*— Bicarbonate of Magnesia. 

Formula MgO,2CO“. Equivalent Weight 61. 


Tins salt, has liiiherto been obiaiiiod in solution only. It is obtained by dissolving the 
carbonate of inagnesia {magnesia alba) in water by the aid of carbonic acid. The solution 
thus ubiaincd is known by various names : such as aqure magnesia! hicarbonatis, carbonated 
magnesia imtei\ derated magnesia icatei\ soluliun of magnesia, condensed solution of magnesia, 
wwii fluid magnesia. It, has a bittcalsh taste and an alkaline reaction. 

Die late Mr. Diiiuelbrd informed me that he prepared fluid magnesia as follows : — 
Howard’s heavy carbonate of magnesia and distilled water, hi the proportion of 17^ grs. 
of th(5 former to f^. of the latter, are introduced into a cylindrical tinned copper vessel, 
and carbonic acid (generated by the action of snlpkuric acid on whiting) is forcijd into it, 
by means of steam po\ycr, for five hours and a half, during the whole "of which time the 
cylinder is kept revolving. The liquid, which is then perfectly clear and transparent, is 
drawn off, and preserved lu cylindrical zinc canisters, each ciosed by a cork coverca by a lid. 

Dry heavy carbonate of magnesia is less readily dissolved than the moist and recently- 
precip itat ed carbonate . 



When the solution of bicarbonate of magnesia is 
Fig. 108. exposed for some time to the air, half the carbonic acid 

escapes, and prismatic crystals of the hydrated neutral 
carbonate of magnesia arc deposited (fig. 108). Their 
formula, according to Berzelius, is MgO,CO*,3HO ; hut, 
according to Dr. Davy,* 1 1 (Mg(),CO“),4HC). Fritsehc 
(PoggefuL Jnn. xxxvii. p. 30i, 1836,) says that two 
classes of crystals are deposited : one small and acicular 
in tufts, and composed of MgO,CO',3HO ; another in 
tables, and composed of MgO,CO‘,.5HO. 

Sir James Murray’s solution is said to contain thirteen 
% 3 g*’aiiis of carbonate of magnesia to the fluid-ounce.^ 

i — 1 An extemporaneous smution of bicarbonate of mag- 

^ ^ nesia may be obtained by pouring the ordinary bottle 

soda-water (carbonic acid water), over some common 
light carbonate of magnesia contained in a tumbler. 

Another mode of preparing it is by dissolving sulphate 
of magnesia and bicarbonate of soda, or bicarbonate of 
potash, in water. The relative proportions to be used 
are one equivalent or 123 parts of crystallized sulphate of magnesia, and one equivalent 
or 100 parts of bicarbonate of potash, or one equivalent or 84 parts of bicarbonate 
of soda. The solution contains, besides bicarbo^iate of magnesia, sulphate of either 
potash or soda. Some of the commercial solution of magnesia is prepared in this 
w^ay. In one case Mr, Redwood found that there were only 4 grs. of the hydrated 
car Donate of magnesia of commerce in f§j. of the solution, which contained at the same 
time sulphate of soda and ^ small quantity of sulphate of potash. By dissolving 14 grs- 
oWrystallized sulphate of magnesia, 7 m. of b’carbonate of soda, and 2i grs. of crystal- 
lized bicarbonate of potash in an ounce of distilled water, a similar solution might be formed. 

Land, and Edinh\ Phil. Mag. vol. xvii. p. 346, 1840. 

Pharmaceutical Journal, vol. v, p. 507, 1846, 


Crystals of the Hgdrafed Nektral 
Carbonate of Magnesia depo- 
sited front Binneford'^ sSolniion. 



Sulphate of Magnesia : — its History ; Preparation. 


615 


The presence of sulphuric acid in solution may be detected by the chloride of barium (see 
ante, p. 355). If the solution be evaporated to dryness, and calcined for about ten 
minutes, the residue ought to b(i pure magnesia, every live grains of which arc equal to 
twelve grains of tlie hydrat(^d carbonate {niagmsia albii) of commerce : if it be treated 
with distilled water any soluble salts present will be dissolved. 

Solution of bicarbonate of magnesia is a very agreeable and elfectivc method of admi- 
nistering carbonate of magm^sia. It is antacid and mildly laxative. It is eniploycid in 
(Ivspepsia, acidity of stomach, and in the uric acid diathesis. Dose f5ss. to f^iss. thrice 
or more daily. It may be used in the preparation of effervescing citrate oi magnesia 
(sec p. 019). 


84. MAGNESLIE SULPHAS.-SULPHATE OF MAGNESIA. 

Fonmla MgO,SO*. Equivalent IFeh/ht 00. 

History. — This salt was originally procured Ironi the Epsom waters by 
Dr. Grew."* It lias had a variety of names ; sncli as Epnont or the hitter 
purf/ing salt, sal aaglicam, sal seidlUze/fse, sal caiharticiim, and vilrio- 
lated matptesia. At the Jiymington salt works it is called salt, to 

distinguish it from common salt. 

Natural llisroiiv. — It is a constituent of sea and many mineral w^aters 
(see sea water, p. 21)3 ; and hitter purging waters, p. 301) : it occurs as 
ail efflorescence on other minerals, forming tlu^ hair salt of mineralogists ; 
and with sulphate of soda and a little chloride of magucsiiun, constitutes 
reussite, 

Prkparatton. — The two gre^at sources of the suljiliate of magnesia of 
Kiiglisli commerce are dolomite and hitler a, 

(i. From Dolomite. — Dolomite, or magnesian limestone, is a mixture or 
comhi nation of the carbonates of magnesia and liiiK?. It crystallizes in 
rhombohedrons. It occurs iii enormous (|uanlitii‘s in various counties of 
Kngland (as those of Somerset, York, and Nottiiigliam), and is emjdoyod for 
building : York Minster and Westminster Hall are biiili of it. 

Various methods of manufacturing sulphate of magnesia from dolomite have 
been proposed and practised. One method is to heat tliis mineral with dilute 
sulphuric acid : carbonic acid escapes, and a residue composetl of sulphate of 
magnesia and sulphate of lime is obtained. Ilicse two salts are separated 
from each other by crystallization. 

In 1816, Dr. William Henry, of Manchester,^ took out a patent for tlie 
following process ; — Calcine magnesian limestone so as to expel the carbonic 
acid ; then convert the caustic lime and magnesia into hydrates by moistening 
them with water. Afterwards add a sutiieient quantity of liydrocliloric (or 
nitric or acetic) acid (or chlorine) to dissolve the lime, but not the magnesia, 
which, after being washed, is converted into sul])hate by sulphuric acid (or, 
where the cost of this is objectionable, by sulpliaie of iron, which is easily de- 
composed by magnesia). (Jr the mixed hydrates of lime and magnesia are to 
be added to bittern : chloride calcium is formed in solution, while two 
portions of magnesia (one from the bittern, the other from the magnesian 
lime) are left unacted ou. Or hydrochlorate of ammonia may be used 
instead of bittern : by the reaction of this on the hydrated magnesian Ume, 
chloride of calcium and caustic ammonia remain in solution, while magji«sia 

* A Treatise of the Nature and Use of the BUth' Burying Salt, ljL>nd. 1097. 

Repert. of Arts, vol. xix. p. 142, 2il Scr. 
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is left undissolved : the ammonia is separated from the decanted liquor by 
distillation. 

Carbonate of ammonia has also been employed to separate lime from mag- 
nesia : carbonate of lime is precipitated, and the magnesia remains in solution, 
from which it may be easily separated % ebullition.^ 

iS, From Bittern. — Bittern, or the hitter liquor, is the rradual liquor of 
sea- water, from" which common sidt (cldoride of sodium) has been separated 
(see ante, p. 550). At Lymington, in Hampshire, sulphate of magnesia (or, 
as it is there called, physical salt) is manufactured from bittern during the 
winter season. The liquor is boiled for some hours in the pans used during 
the summer for the preparation of common salt. During the ebullition, some 
common Sidt is deposited. The lighter impurities are removed by skimming, 
arid the concentrated solution is removed into wooden coolers, where, in 24 hours, 
one-eighth part of crystals of sulphate, called single Epsom salts, or simply 
singles, are deposited. These are efrained, dissolved, and re-crystallized : they 
are then denominated double Epsom sails, or simply doubles. Eour or five 
tons of sulphate are obtained from brine which has yielded 100 tons of common 
salt and 1 ton of cat salt (see ante, p. 550). ^ No sulphuric acid is 
employed in the process at Ljnniiigton ; but if this acid be added to the 
residual li(juor, a further quantity of sulphate may be obtained by the decom- 
position of the cliloride of magnesium. 


At Monte della Guardia, near Genoa, sulphate of magnesia is manufactured from 
schistose minerals, containing sulphur, magnesia, copper, and iron. After being roasted, 
and moistened to convert them into snljmatcs, they are lixiviated, and the solution is 
deprived, first, of copper by refuse iron, and afterwards of iron by lime.® 

in ilohemia, sulphate of magnesia is procured, by evaporation, from the waters of 
Seidlitz and Saidschiitz. ITenriarin^ extracts it from hqnids containing chloride of 
magnesium, by means of sulphate of soda. 

At Baltimore, sulphate of magnesia is procured from the siliceous hydrate of magnesia 
or marmolUe, by reducing tlic mineral to powder, saturating with sulphuric acia, and 
calcining the dried mass to peroxidize the iron. It is then re-dissolved in water (from 
which solution the remaining iron is separated by sulpburct of lime), and crystallized. 
By a second crystallization it is obtained nearly pure.® 


Tig. 109. 




Common Crystal. 


Tig. 110. 



reversed smmnits. 


PuoPERTiES. — The sulphate usu- 
ally met with in the shops is in 
small acicular crystals. By solution 
and re-crystallization, we readily ob- 
tain tolerably large four-sided rhom- 
bic prisms, with reversed diedral 
summits, or four-sided pyramids : 
the crystals belong to the right 
prismatic system. Both large and 
small crystals are colourless, trans- 
parent, and odourless^ but have an 
exti^mely bitter taste. When heat- 
ed, they undergo the watery fusion, 
then give out their water of crystal- 


* Journal of Science^ iii. 217; vi. ix. 177. 

“ llciiry, Thit. Trans, for 18 JO. 

® !)(•.. Holland, Phil. Trans. 1816, p. 294. 

'* Poggeudorlfs A-mmlcn, xi. 249. 

1). B. Smith, in the Dispensatory of ihe U. S. of America. 
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lization, become anhydrous, and at a high temperature undergo the Igneous 
fusion, and run into a white enamel, but wdthcJKt suffering decomposition. 
Exposed to the air, they very slowly and slightly effloresce. They dissolve 
in tlieir own weight of water at 60°, and in three-fourths of their weiglit of 
boiling water. They are insoluble in alcohol. 

Characteristics. — Sulphate of magnesia is known to contain sulphuric 
acid by the tesls for the sulphates already mentioned (see ante, p. 355). 
The nature of its base is shown by the tests for magnesia before described 
(see ante, p. 606). 

Composition. — The following is the composition of ordinary crystallized 
sulphate of magnesia of the sho])s : — 



Atoms. 

Eq. Wt. 

Fer Cent. 

Gay-Lussac. 

Wenzel. 

Magnesia 

.. 1 ... 

... 20 .... 

.. 10*26 ... 

... 16*04 

. 16*86 

Sulphuric Acid 

1 .... 

... 40 .... 

.. 32*52 ... 

... 32*53 

. 30*64 

Water 

7 ... 

... 03 .... 

.. 51*22 ... 

... 51*43 

. 52-50 

Crystallized Sulphate of Magnesia 1 . . . 

... 123 .... 

100*00 ... 

.... 100*00 

. 100*00 


PuKiTY. — The suli)hate of magnesia met with in the shops is usually suffi- 
ciently pure for all medicinal and pharmaceutical purposes. It should be 
colourless, and its dilute solution should undergo no change when mixed with 
ferrocyanides or hydrosulphurets. AVhen obtained from bittern it is some- 
times contaminated with chloride of magnesium, which, by its affinity for 
water, keeps the sulphate in a damp state. By digestion in alcohol the 
chloride is dissolved ; and, by evaporation, the spirituous solution may be 
obtained in the solid state. It is said that the sulphate of magnesia of the 
shops is generally adulterated wnth sulphate of soda.^ There are several 
methods of detecting the fraud : the sophisticated salt w^ould effloresce more 
ra})idly than the pure salt, and would communicate a yellow tinge to the 
ffamc of alcohol. Boiled with caustic lime and water, all the magnesian 
sidphate would be decomposed, and the liquor being filtered (to separate the 
precipitated magnesia and sulphate of lime) would yield, on evaporation, 
sulphate of soda. If shaken in the cold with carbonate of baryta, a solution 
of carbonate of soda would be obtained, easily recognised by its alkaline 
properties. One hundred grains of pure crystallized sulphate of magnesia 
should yield 16^ grs. of calcined ma^esia. 

Very readily dissolved by water. Sulj^uric acid dropped into solution docs not 
expel any hydrocliloric acid. 1 00 grs. dissoli^d in water, and mixed with a boiling solu- 
tion of carbonate of soda, yield 34 grains of carbonate of magnesia when dried. Fh. Lond. 

The evolution of hydrochloric acid gas would be ^ proof of the presence of 
a cliloride. If less than 34 grs. of' carbonat.e of magnesia be obtained, the 
presence of sulphate of soda may be suspected, 

“ Ten grains dissolved in a Iluidounce of water, and treated with a solution of carbonate 
of ammonia, are not entirely precipitated by 280 minims of solution of phosphate of soda.'* 
FL Ed. g 

Physiological Effects. — In moderate doses sulphate of magnesia is a 
mild and perfectly safe antiphlogistic purgative, which promotes the secretion 
as well as the peristaltic motion of the alimenta^ canal. It is very similar in 
its o])eration to sulphate of soda, tthan which it is less likely to nauseato^^or 
otherwise disorder the digestive functions, wdiile it acts^ somewhat more 


Fharmaceutical Journal^ vol, iii. p. 481, 1844. 
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speedily on the bowels. It does not occasion nausea and griping, like some 
of the vegetable purgatives, nor has it any tendency to create febrile disorder 
or inflammatory symi)toms ; but, on the other hand, has a refrigerant influence : 
hence it is commonly termed a cooling powder. In small doses, largely diluted 
with aqueous fluids, it becomes absorbed, and sliglitly promotes the action 
of other emunctorics : thus, if the skin be kept cool, jmd moderate exercise 
be conjoined, it acts as a diuretic. Dr. Christison^ mentions a case of 
supposed poisoning, in a boy of ten years uld, by two ounces of Epsom salts. 
The symptoms were staggering, imperceptible pulse, slow and difficult 
breathing, extreme debility, and death within ten minutes, without vomiting. 
More recently, an old man, a confirmed drunkard, w^as poisoned by drinking 
several pints of beer drugged with sulphate of magnesia. lie w^as seiz('d with 
violent purging, and died within forty-eight hours. The quantity taken was 
not ascertained, but tliere is reason to belicwe that the dose was large.*-^ 

Uses. — On account of the mildness and safety of its o])eration, its ready 
solubility, and its chea])n(^ss, sulpliate of magnesia is by far the most commonly 
cnij)loyed purgative, both l)y the juiblic and the ])rofession ^ The onlyobj(!(i- 
tion to its use is its bitter and un])leasant taste. To state all the cases in 
which it is administered, would be to enumerate nearly the wliole catalogue 
of known diseases. It must, therefore, be sufficient to meiitiou, that it is 
excellently wx‘11 adapted as a purgative for febrile and inflammatory diseases, 
obstinate consUpation, ileus, lead colic, cvmi incarcerated hernia, narcotic 
poisoning, &c. It may be used as an antidott' in poisoning by the salts of 
h^ad and baryta. 

Administiiation. — As a purgative it is usually administered in doses of 
from lialf an ounce to an ounce and a lialf ; but if taken in the morning fast- 
ing, a smaller dose will suffice. In delicate females, a drachm, or even loss, 
will usually produce the d(3sircd (‘fleet. Some carminalive or aromatic (as 
ptippermint water or tincture of ginger) is frccpently conjoined, to obviate 
flatulency. In febrile and inflammatory diseases the solution may be acidu- 
lated witli dilute sulphuric acid Avitli great advantage ; or the sulphate may be 
dissolved in the comjjound infusion of roses. It is frequfaitly used as an 
adjunct to the compound infusion of senna, whose purgative efle.ct it promotes, 
but wiiose griping tendency it is said to check. In (lys])(‘])tic cases, accom- 
panied with constipation, it is conjoined with bitter iufiLsioiis (as of qmxssia, 
gentian, calumba, &c.) As a purgative enema, an ounce or more of it may 
be lidded to the ordinary clyster (see ]). 554'). 

The hitter purlin (j mVuie w^at(Ts (s(X ante, p. ifOl) owe their activity 
chiefly to sulphate of magnesia. 

PDLVIS SALINCS COMPOSITIIS, E. ; Compound Haline Powder. (Take 
of Pure Muriate of Soda, and Sulj)haie of Magnesia [of each], Siv. ; Suli)ha;le 
of Potash, Siij. Dry the salts separately with a gentle lieat, and pulverize 
each, then triturate them well together, and preserve the mixture in well- 

^ Treatise on Poisons, 3d edit. p. 603. 

^ A. S. Taylor, On Poisotis, p. 3. 

^ Sulphate of magnesia is extensively used in the diseases of cattle. In a letter which I received 
from the late Mr. Youatt, Veterinary Surgeon to the Zoological Gardens, he says — “ For cattle we 
usWhe sulphate of magnesia or soda. 'I’lie former is^ircfcrable, on account of its easier solution . 
T purge the larger clej)haut, whenever I j)leasc, by giving him a drachm of calomel at night, and a 
pound and a half of Kpsom sifits in the ^noruing.” 
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closed vessels). — A mild, cooling, saline aperient. May be employed in 
habitual constipation. Dose, 5ij. or 5iij* It may be taken dissolved in half 
a i)iut of plain water, or in bottled soda water (carbonic acid water). 


85. Magnesiae Citras.'—Citrate of Magnesia* 

Formula 3MgO,CiWO'‘,HO ; or 3Mg0,Ci,110. Fqulmleut Weight 234. 

Citrate of magnesia may be prepared by saturating a solution of citric acid with cither 
miigiicsia or its carbonate. Provided the ingredients be pure, 1 equivalent or 201 grs. of 
crystallized citric acid should saturate 3 eipiivalcnts or 00 grs. of calcined inagnesia, or 
115*2 grs. of the carbonate of magnesia of the sho])s. 1 tind that lOj. of the crystallized 
acid of commerce saturates about 14 grs. of cither light or heavy carbonate of magnesia. 
If a somewhat concentrated solution of the acid be saturated wit h magnesia, the liquor 
becomes a hard solid, owing to ike union of the salt w'ith the water. Another mode of 
preparing citrate of magnesia is by double decomposition from subdiatc of magnesia and 
citrate of soda. 

Neutral citrate of magnesia is a white, pulverulent, insipid salt, soft to the toucli, 
heavier than magnesia, and, when aided by the addit ion of a slight excess of t he acid, 
soluble in water. This solution has an acid taste, and is devoid of that unpleasant bitter 
ilavour vvliich usually characterizes the magnesian salts. According to ilogc Dela- 
barre,* the composition of this crystallized salt is as follows : — 


Atoms. 

Eq, in. 

Per Cent. 

Citric Acid 

.. 1 

105 

50*920 

Magnesia 

.. 3 

00 

18*518 

Constitutional Water 

.. 1 

9 

2*777 

Water of Ciystallizatioii 

..10 

90 

27*777 

Crystallized Citrate of Magnesia. 

.. 1 

824 

100*000 


Citrate of magnesia is a mild and agreeable aperient. Its superiority over other saline 
purgatives consists in its being devoid of any unpleasant flavour. Although weight for 
weight it contains rather more magnesia than tlic sulphate of magnesia, its operatibn is 
milder. The dose of it as a purgative Ls from It) 5^* ft)r adults. 

A solution of this salt in water, acidulated witli citric acid and flavoured with synip of 
orange peel, forms w hat has been called magmuau Jemotiade. If taken in the elfcrvcsciiig 
state it constitutes effenesring magtiesUm lemonade. 

Pour drachms of crystal! iz(>d citric acid, and tlirec and a half drachms of the common 
carbonate of magnesia dissolved in a suiiicicucy of water, yield rather more than an ounce 
of solid citrate of magnesia. 

1. Liauon Magnksi.e Citratis : Solution of Citrate of Magnesim ; Magneiian 
Ijemonade. Take of Citric Acid, 5ss. ; Carbonate of Magnesia, 9j. ; Syrup of Orange Peel, 
5ij.; Distilled Water, ^ij. — These proportions of acid and magnesia are equal to about 
44^ grs. of crystallized citrate of magnesia and a slight excess of acid. The carbonate of 
nuignesia dissolves slowly in the solution of citric acid. 

2. Liuuoii Magnesle Citratis ErEERVESCENs ; EJferpesdng Solution of Citrate of 
Magmisia j EffereeseAng Magnesian lemonade. Take of Citric Acid, 5ss. ; Distilled Water, 
sj. ; Syrup of Orange Peel, 5^- Mix. — ^To be taken with f5x. of Dimieford’s solution of 
bicarbonate of magnesia in a state of elfcrvescence. This forms a very agreeable cllervescing 
di-aught. 


86* Magnesise Tartras* Tartrate of Magnesia* 

Formula 2MgO,C«IPO'«, or 2MgO,f. Equwdent Weight 172. 

Magnesia Tartarica . — Obtained by#aturatiug a solution of tartaric acid with mag^n^ia or 
its carbonate, and evaporating the solution to dryness in the water bath. The crystals of 


^ PharmacetUical Journal, vol. vii. p. 17, 1S47. 
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tartrate of magnesia consist of 2Mg(),T,8IIO. Tliis salt has been used by lladcmacher 
in painful chronic maladies of the spleen — Dose, from Dj. to 5j-> or more. 

M()XON^s Apehient Epfeiivescing Magnesia contains tartrate of magnesia in an 
elforvesccnt form, along with tartrate of soda and potash and sulphate of inagnesia. It 
has enjoyed considerable reputation from its peculiar gratcfidness to a fastidious stomaclj, 
as a remedy in indigestion, lieart-burn, nausea, &c. Tlie following is Mr. E. Diirand^s ‘ 
imitation of it: — Tiike of Cm’bonato of Magnesia, one part; Sulphate of Magnesia, 
Bicarbonate of Soda, Tartrate of Soda and Botash, Tartaric Acid, of each two parts. 

These ingredients innst be })erfcctly dried by expelling the water of crystallization, 
then reduced to ]X)wdcr, and linally mixed togetJier. Inclose in dry bottles, with good 
corks adapted to them, and send with wax. 'if there be the least moisture contained in 
the mixture, carbonio i«;id will be generated, and bursting of the bottles will Ibllow. — • 
Dose, a tca-spoonl'ul in hidf a tumbler of water, drunk in a state of elfcrvesccnce.- 


Order XVIL COMPOUNDS OF ALUMINUM. 

Alumimim, Aluminium, oi Ahimium, {A] = l l-) is tlic metallic basis of 
the earth alumina. 


87. Alumina. —Alumina. 

Formula Al-0^. Eipiimlent Wei// hi 52. 

Oxide of Aluminum ; Sesquioxide of Alummum ; Arf/illn, Arr/il, or Clay-earth ; Terra 
aluminom or aluminous earth. Occ\irs native fis the sapphirCy orieutal ruhi/y oriental lopaZy 
and corundum. Alumina in the free or uiicoiubincd .state is not ns(;d in iiKalieiue. In 
the hydrated form as well as in an imj)ure slate (mixed with silica, i%c.) it has been 
employed medicinally. 

1. Aluminj^ Hyukas. Jly dr ale of Alumina. Obtained l)y precipitation from alum. 
Add to a solution of alum an excess of a solution of carbonate of potash ; wash the pre- 
cipitate repeatedly on a lilter. In this state it is not absolutely })urc, b(dng admix(?d witli 
a little potash and sulphuric acid; but it is sufficiently pure for medicinal employment, as 
the small (quantity of impurity docs not interfere with its tlicrapcutical uses. If it bo 
required guite pure, it should be redissolvod in diluted hydrocliloric acid, and thrown 
down again by a solution of caustic ammonia. The precipitate should b(5 collected and 
washed on a filter, and then ])rcsscd and dried between bibulous paper. If the precipitated 
hydrate be dried at a temperature of between 70" and 80" it contains above 58 ])cr cent, 
of water, and is an octohydrate of alumina y Al-CP,8IiO : if it be dried at 212° it becomes a 
terhydratey A1W,8H0. Hydrate of alumina is white and tasteless ; it is insoluble in 
water, but is soluble in most acid li(puds. 

Hydrate of alumina dissolves in the acid gastric liquor, forming aluminous saline solu- 
tion, which is astringent, and acts mildly as a clumiical agemt on the animal tissues like 
alum. In the intestinal canal the almnmous salts, nictjting witli alkaline juices, suffer 
decomposition, and arc con vertid into insoluble subsalts ; whicli, according to Mialhe,'* 
act chemico-mechanically, iind close tlie excreting pores. Gradually, liowevcr, these sub- 
salts are deprived of their acid constituent, and tlie alumina dissolves in the alkaline 
liquid. The Jilkaline iduminate thus formed is perhaps in part rejected from the bowels, 
and in part absorbed into the blood. 

Hydrate of alumina has been employed, as an antacid and astringent, in acidity of 
stomach, in diarrhoea, dysentery and cholera. EicinuS^ considered it superiou to other 
absorbents, (.as the alkalies, chalk, and magnesia), because the salts which it forms, by 
union with the acids of the gastric and intestinal juices, are astringent ; whereas the 


' BmL and For. Med. Rev. vol. vii. p. 570, 1839. 

* American Journal of Pharmacy y Jau. 1838. 

^ TraiU de V Art de j^nnulerf 1845. * 

^ ZeiUchrift f. Natur u. lleilk. d. Eresdener ProfessoreUy lid. i. II. i, S. 82 (quoted by Richter, 
Ausf. Arzneimitiellehre, Bd. iii. S. 603). 
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others are mostly laxative. It scorns well adapted for the vomiting and diarrhoea of 
infancy, as those rnalfidics arc frequently or usually accompanied by preternatural acidity. 
Seiler,^ Weese,*’ Neumann,'’ and Durr,** have spoken in high tenns of its efficacy in those 
cases. 

It has also been employed as a topical remedy in catarrhal affections of the conjunctiva.® 
The dose of it for children is from 3 to 10 grs. A young child should take from 5ss. 
to 5j. in 21i hours : older cliihlreii from to 5ij« It should be administered suspended 
in water, or in an emulsion, by sugar or gum. 

2. Aluminosv5<;. — Irom the most ancient times various aluminous earths liave 

been (nnployed in medicine. They consist chiefly of silica and alumina usually more or 
less coloured by iron ; their medicinal properties being for the most part due to alumina. 
Th('-y were employed principdiy as astringents in alvinc fluxes. Dale’’ has given a very 
c()m])let(i notice of them, lie arranges them under two heads, hoks {})oU) and clays 
{ary nice). The rtuvrh {mnrya: vel Intrcc) arc intermediate between clay and chdk. 

T^lio only substmicc of this kind now professed to be kept in the shops is red Jrmenian 
fjolcy {holm arniena rubra) or, as it is commonly called, hole armeniack. It is found in 
Armenia (whence its name), as well as in various parts of Europe. According to 
Bcrgmann, it consists of silica 47, ahmiim 19, maynesia ()*2, lime 5*4, iron 5*4, and 
water 7‘5. ihjt the substance usually sold as red Anuenian bole is an artificial mixture 
pi-epared by grinding together, in a mill, Venetian red (red oxide of iron), and 

aflerwards levigating the mixture. Its prineipfd use is as a tooth powder. 

hmniau earthy or tlie earth of Jjcnmos {terra Jjemnid) is dug up at Lemnos once a year 
(on the 15 til of August), in the presence of the clergy and nuigistrates of tlie island, after 
(h(‘. reading of prayers.^ It is lormcd into flat cylhidrical discs, which are stamped and 
sold as seated earth or terra siyillata. According to Klaproth, it consists of silica 06, 
alumina 14*5, maynPsla 0*25, lime 0*25, natron 3*5, oxide of iron 0, and water 8*5. Galen 
went, to Lemnos oil purpose to (5xamiu(5 this earth. 

h'nlle/s earfh (meelis vcl terra fulloniea ; the erela cimoUa of Ifiiny) is dug in Buck- 
inghamshire, Surrey, and Hamjishirc. According to Klaproth, that obtained at Ecigatc 
consists of 53, alumina 1.0, maynesia V'H'tdy limeO'^O^ common salt O'lO, potash a 

t racii, oxide of iron 9*75, and water 24. It is desiccant and astringent. Nurses some- 
times ap[)ly it to surfaecs irritated by acrid discharges, urine, &c. 


88. ALiUMEN POTASSICUM.- COMMON OR POTASH 

ALUM. 

Formula KO,SO''* + Al‘(>\3SO^ + 24110. Equivalent Weight 47 0. 

riiSTOEY. — Although the term alum {almnen of the liomans ; (rrvTrrrjpla 
of the Greeks) occurs in the writings of Herodotus,® Hippocrates,^ Pliny,*® 
Dioscoridi's,** and otlier ancient writers, yet it is not satisfactorily proved that 
(Mir alum was the substance referred to. On the contrary, the learned 
Peckinann*^ has asserted that the alum of the Greeks and Romans was sulphate 
of iron, and that the invention of our alum was certainly later than the 12th 

* Zeitsehrlft f. Nafnr n. lleilh. d. Dresdener Fro/essoreUy Bd. i. 11, i. S. 82 (quoted by Richter, 

Arzneimittellehre, Bd. iii. S. G()3). 

- Rust’s Mayazin. Bd. ii. S. 247. 

Bemerkunyen iiber die yebrduchlichslen Arznmmttel, 1840 (quoted by DuugHson, Eino Remedies 
Philadelphia, 1843.) 

* Hufelaj^d’s Journal, 1835 (quotedhy Riccke, J)ix neuem ArzneimitteL 2tc Aufl. 1840.) 

Die neuern Arzneimiitel und Arzneibereitunysformen, von Dr. M. Ascherihremicr, 1848. 

® Phamnacologm, 3tia ed. 1737. 

^ Jameson’s Mineralogy, vol. i. p. 408, 2d edit. 1810. 

Lib. ii. {Euterpe), cap. 180. 

^ Be FUfulis, Be tllcerfbus, &c. 

Hist Nat. XXXV. 

Lib. V. cap. 123. 

Hist, of Invent, i. 288. 
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century. But Geber,^ who is supposed to have lived in the 8th century^ w^as 
acquainted with alum, and describes the method of burning it ; and it is not, 
I think, improbable that even Pliny ^ was acquainted with it; though he did 
not distinguish it from sulphate of iron. 

Common or potash alum is the alum {alumen, L. E. D.) of commerce and 
pharmacy. It is also called the nulphate of alumina and pot an h {sulphas 
alumincR et pot ass{P, L. E. D.), or the aluminous sulphate of potash. 

Natural History. — It is found native in the neighbourhood of volcanoes, 
and constitutes the mineral called native alum. * * 

Preparation. — The method of preparing alum varies somewhat in different 
places. The mineral from which (in this country) it is procured is called 
aluminous slate j aluminotis shale, ox aluniinous schist {schist us alumina ris) . 
This substance varies somew’liat in its composition in different localities, but 
always contains sul])huret of iron, alumina, carbon, and sometimes a salt of 
potash. In the neighbourhood of Glasgow, there are two alum manufactories 
— one at Ilurlet, the other at Campsie. The most extensive alum manufactory 
in Great Britain is at Hurlet, near Paisley. Here the aluminous schist lies 
between the stratum of coal and limestone.^ By tliCr action of the air, it 
undergoes decomposition, and falls down on the floor of the mine. Tlie 
sulphur attracts oxygen, and is converted into sulj)huric acid, which combines 
partly with the iron (oxidized bv the air), and partly with the alumina. By. 
lixiviation, a solution of tlic sulphates of iron and alumina is obtained : this is 
evaporated in large brick cisterns, and when sufficiently concentrated, is run 
into coolers, where the sulphate of iron crystallizes, and the sulphate of 
alumina remains in the mother li(|uors. To these, when heated, sulphate of 
potash or chloride of potassium is added, by which crystals of alum are ob- 
tained : these are purified by a second crystallization. The requisite potash 
salt is obtained from various sources; as from kelp, or from soap-boilers^ 
liquors. When chloride of potassium is used, it decomposes the sulphate of 
iron, and yields chloride of iron and sulphate of potash. 

Of late years, sulphate of ammonia, obtmned from gas liquor, has been 
employed as a substitute for the sulphate of potash or chloride of potassium. 
In general, the alum made at Hurlet contains both potash and ammonia.^ 

At Whitby, in Yorkshire, the method of making alura is somewhat difterent. 
The schist is piled in heaps, and burnt by means of a slow smotliered fire. 
The calcined ore is lixiviated, and a salt of ])otash added to the solution after 
it has deposited suljfliates of lime and iron, and earthy matters.® 

Properties. — Alum crystallizes usually in regular octoliedrons, frequently 
with truncated edges and angles, and sometimes in cubes. The ordinary 
alum of the shops consists of large crystalline masses, which do not present 
any regular geometrical form ; but, by immersion in water during a few days, 
octohedral and rectanguhir forms are dtjveloped on its surfaces.® Alum has an 
astringent and sweetish acid taste : its reaction on vegetable colours is that 


‘ Search of Perfection^ ch. iii. ; and Invention of Verity ^ ch. iv. 

2 For further information, consult Parkes’ Chemical Essays, i. 025 ; and Thomson's History of 
Chevnisiry, 125. 

^JWilliams, Natural History of the Mineral Kingdom^ 2d edit. ii. 315. 

^Dr. T. Thomson, in Athenceum for 1840, p. 771. 

* Winter, in Nichol^ffnC s JaumO'h vol. xxv. 

® Baniell, Quarterly Journal, i. 24. 
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of an acid. Its sp. gr. is 1*724. By exposure to the air, it 
slowly and slightly effloresces. Its transcalent or diathermanous 
power is very slight (sec ante^ p. 9). When heated, alum 
undergoes the watery fusion, swells up, gives out its water of 
crystallization, and becomes a white, spongy mass, called 
dried alum. When submitted to a very strong heat, a 
portion of the acid is expelled, and escapes, partly as sul- 
phuric acid, partly in the form of oxygen and sdphurous 
acid, and the residue consists of alumina and sulphate of 
potash : the acid liquor obtained by heating rilum was formerly 
termed of alum. When alum is calcined with cliar- 

coal or some carbonaceous substance, as sugar, we obtain a spontaneously- 
inflammable substance called Homherr/ s pyrojdtoruH, composed of sulphur, 
potiissium, aluminum or alumina, and charcoal. 

Alum dissolves in 1 8 times its weight of cold, and less than its own weight 
of boiling water. 

Under the name of roch or rock alum {alnmen rupeum), there is sold in 
commerce a factitious article consisting of crystalline fragments of alum, not 
larger than almonds, coloured with Venetian red or Armenian bole. It is an 
obvious imitation of the red Homan alum (^alumcn Romanum), called some- 
times nlunicn ruhrum oertirn^ to distinguish it from the imitation, which 
has been denominated a lumen ruhrum spurium, 

Matthiolus," who lived for two years in the neighbourhood of the alum mines at Tolfa 
(a town in tlie Papal territories and near Civita Veecliiji) says that (tlmnen rupeum, 
called by tlic Italians alunm di roccai^ is made from a very bard stone, of which there are 
two kinds ; one harder than the other and reddish, tlic otlicr whitish. The alum made 
from the white stone i)rcscrvcs its whiteness, and is as clear as crystal : the otlicr, on the 
contrary, is reddish, and has more acrimony. The wliitc is in great request by the silk 
dyers, as well as by those who dye the liner kinds of wool scarlet. 

Thus, tlu’ii, it appears that there arc two kinds of Roman, almti — one white, the other red ; 
and to both of these the name of alnmen rupeum or rock alum is applied. Tills explains 
the fact mentioned by Dale,** and some other old ])harmacologist s, that the tenn alumcn 
rnpeum is applied to the common white alum as well as to the -red Homan alum. At tlic 
present time, however, in English commerce this name is exclusively given to common 
alum artificMy coloured. 

The pure crystals of alum-stone consist, according to the analysis of Cordier, of a sub- 
sulphate of alumina with sulphate of potash. K0,S0 + 4:Al-0^,3S0 + 8Aq. Klaproth 
found 56 percent., and Vauquelin 24 per cent., of silica in the alum stone of Tolfa. 
“Alum stone appears to be continually produced at tlic solfatara near Naples, and other 
volcanic districts, by the joint action ol sulphurous acid and oxygen upon trachyte, a 
volcanic rock composed almost entirely of felspar** (Graham). 

It appears tliat Roman alum is a different salt to our •common alum. Mr. Brande 
states that “ it differs from common alum in crystallizing in oparpic cubes, and appears to 
contain more alumina than common octohcdral alum : when this variety is dissolved in 
cold water and slowly crystallized, it reappears in cubic crystals ; but if dissolved in \vatcr 
heated to 110® or higher, a subsulphate of alumina falls, and octobcdral alum is obtained. 
Homan alum has not been accurately analysed.’* * * 

Characteristics. — That alutfi is a sulphate is shown by the tests for the 
soluble sulphates already mentioned (see ante, p. 355). It reddens litmus, 

Valentini, Ilht. Simplidum reform ata^ Fraucof. 1716. * 

Commentarii in libr. sex F. Bioscoridi^ Venetiis, 1558. • ^ 

^ “ I'he most auciait known alum- work ia that of Rocca, the present Edessa, in Syria,** (Jameson’s 
Mineralogij, vol. i. p. 408y 2(1 edit.) 

Fharmacologia, 3tia edit. Ijond. 1737. 


Fig. 111. 



Octahedron of 
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and forms sulphate of lead when mixed with pure carbonate of lead : in these 
properties it agrees with the supersulphates. The nature of its basic con. 
stituents is shown by the following tests ; — ^The ferrocyanides^ the oxalates, 
and hydrosulphuric acid, occasion no precipitate in a solution of alum. 
Hydrosulphuret of ammonia, the caustic alkalies and their carbonates, and 
phosphate of soda, tlirow down white precipitates: that produced by the 
alkalies is soluble in an excess of alkaK, but is insoluble in solutions of the 
carbonated alkalies : these characters show the presence of alumina. Potasli 
is recognized in it by perchloric acid and bichloride of platinum. When heated 
with caustic potash or lime, pure potash-alum evolves no ammonia. Lastly, 
the crystalline form of the salt assists in recognizing it (see p. 463). 

Composition. — The composition of alum is as follows : — 


AtEq.Wt.PerCt, Jierzet. Thomson. 

Alumina 1 .. 53 .. 10*92 .. 10*76 . 11*09\ 

Potash I 48 .. 10*08 .. 9*95 .. 9*86 

Sulphuric Acifl.. 4 ,.160 .. 33*68 .. 33*74 .. 32*85 

Water 24 ..216 .. 45*32 .. 45*55 .. 46*20 ' 


Cryaf* Poth-AIum 1 . . 476 . . 100*00 . . 100*00 . . 100*00 ) 


or 


At.Eq.Wt. PerCt. Graham. 

Sulphate of Alumina 1 ..172 .. 36*13 \ . 

Sulphate of Potash 1 .. 88.. 18*4sj 
Water 24 ..216 .. 45*39 .. 45*89 


Cryst** Potash- Alum 1 . . 476 . . 100*00 . . 100*00 


PuKiTY. — Alum should be colourless, completely soluble in water (by which 
the absence of uncombined earthy matter is shown) ; with a solution of caustic 
potash or ammonia, should form a colourless precipitate of hydrate of Alumina, 
completely soluble in excess of potash ; and should not suffer any change of 
colour by the addition of tincture of nutgalls or hydrosulphuric acid. The 
ferro-sulphate of potash, sometimes mixed with alum, cannot be distinguished 
from the latter by its form, colour, or taste ; but is readily detected by potash, 
which throws down oxide of iron ; and by tipeture of nutgalls, which com- 
municates a bluish-black colour to it. 

It is entirely soluble in water. From the solution, ammonia or potash, when added, 
throws down alumina free from colour, which again dissolves when the potash is added 
in excess. — Fh. L. 

Physiological Effects, a. On Ve^ptables. — Alum is probably injurious 
to plants.' 

jS. On Animah. — Dogs support large doses of alum with impunity. Orfila^ 
gave seven drachms of crystallized alum in powder to dogs : the animals 
retained it for from ten to thirty minutes, then vomited, and in an hour or two 
were apparently well. Two ounces of burnt alum in four ounces of cold 
water occasioned vomiting only. When the oesophagus was lied to prevent 
vomiting, death took pla/3e in five hours, with symptoms of great exhaustion 
and diminished sensibility. On a post-mortem examination, the mucous 
membrane of the stomach was found inflamed in the whole of its extent. 
One ounce of finely-powdered burnt alum applied to the subcutaneous cellular 
tissue of the tliigh, caused excessive suppuration, and death in fifteen hours. 
Devergie^ found burnt alum somewhat more active: he says 6^ drachms 
killed a dog when the msophagus was tied, aiid 2 ounces when it was not tied. 
Moreover, he found bunit alum suspended in cold water more active than 
when dissolved in warnj water. Vcterinaiians employ it in doses of from one 

,. y 

* l)c Candolle, Physiol. VegSt p. 1341, 

2 Ann. tVHyg. Puhliq. ei de Mm. Leg. i. 235. 

* Med. Legate, ii. 653. 
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to six drachms for large animals. Bourgelat has seen a phthisical condition 
induced in horses by the use of alum in too great quantities.^ 

y. On Man , — Alum acts chemically on the animal tissues and fluids. If 
a solution of it in water be added, in certain proportions, to albumen, it causes 
a white precipitate. It also forms insoluble combinations with milk and with 
gelatine. These phenomena explain the action of alum on the librinous, 
albuminous, and gelatigenous constituents of the ^living tissues. Tlie com- 
pound which alum forms with albumen is soluble in acetic and in hydrocliloric 
acid, and the alumina is precipitable from these solutions neither by ammonia 
nof by potash.2 Mialhe, as I have before explained (see antffj p. 620), 
accounts for the astringent effects of alum by the preci])itation of a sub-salt, 
by the alkali of the animal fluids ; but his notion, that when an excess of alum 
is used, this sub -salt is dissolved, and a liquefacient effect produced by the 
saturation of all the albuminous liquids of the animal economy with alum, 
appears to be untenable. 

The immediate topical effect of a solution of alum is that of an astringent 
— namely, corrugation of fibres and contraction of small vessels, by virtue of 
which it checks or temporarily stops exhalation and secretion, and produces 
paleness of parts by diminishing the diameters of the small blood-vessels. It 
is by these local effects that alum, when taken internally, causes dryness qf 
the mouth" and throat, somewhat increases thirst, checks the secretions of the 
alimentary canal, and thereby diminishes the fre([ueiicy and increases the con- 
sistency of the stools, as observed by Wibmer^ in his experiments made on 
liimsclf with alum in doses of three grains dissolved in five drachms of water, 
and taken several times during ilie day. 

But when alum is applied to a part in larger (juantities, and for a longer 
period, the astriction is soon followed by irrihition, and the paleness by preter- 
natural redness. And thus taken internally in large doses, alum excites^ 
nausea, vomiting, griping, purging, and even an infiaminatory condition of 
the intestinal canal — effects which may be perhaps induced by small quantities 
in persons endowed with unusual or morbid sensibility of the stomach and 
bowels, as in the case of the lady in whom dangerous gastro-entcritis was 
apparently induced by a single dose of a solution containing between ten and 
twenty grains of burnt alum.** Ordinarily, however, tolerably large doses of 
alum may be given without any unpleasant effects. Thus Professor Dumcril 
has given a drachm, properly diluted, in chronic diarrhmas within twenty-four 
hours ; Professor Marc, two drachms in passive hemorrhages witliiii the same 
period of time; and MM. Kapeler'and Gendrin have administered three 
chaclims at one dose in colica pictonura.® • 

Alum becomes absorbed. Orfila® detected alumina in the liver, spleen, 
and urine of animals to whom alum had been administered. 

After its absorption, alum appears to act as an astringent or astringent- 
tonic on the system generally, and to produce more or less general astriction 
of the tissues and fibres, and a dii:ninution of secretion. Such at least appear 

^ Moiroud, VMar, 225. 

® C. G. Mitscherlich, LeUrbuch d. Ar::immiUeMt'1irc. 

® Die Wirhing^ &c. i. 114. 

^ Ann. d'Bygt Duhliqm et de Mf'A.. Lvg. i. 

* Devergie, Med, Leg, ii. 656. ^ 

* Toxicidogie^ 4-eine ed. t, i. pp. 301 d^d 302, I^4<3. 
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to be ite eifed^ilk sgiiEHea^pHSsive |i^5moithftgos and mucous discharges. Barbier^ * 
{^ys alui4 tbe apd often fJroduces cougli/^ but I am not 

other praetitaonct having conJirmed tips 'statement. -Kraus.^ 
ooser^i^that the urine becomes remarkably acid ^om the use of alum, t * 

Uii)s3*-7^Aiunt employed both *as ai# external or topical, and as an interiial 

raW-.r. 

1^ iopiotif r^^w^.-|,Solfttions of aliunde sometimes 'emphfyed tp 
^ corrdfjiation of the tissi/es, and thereby to prevejit 
dJspiiCemojit especially when accompanied with excessive secretion. 

J3Snj^ ij fs^use^as a^rgle in relaxation of the uvula with evident advantage, 
toi tbo ^rly sti^t^e of prolapsus of the rectum, a solution of alum, applied as a 
wash, is scHn^imes of ser\nce, especially when the di&easc occurs in infants. 
^asoe| or ii^ctions contaming alum are of occasional benefit in prolapsus of 

Jn hhnjoTOiages, whether proceeding from an exhalation or exudation from 
tho^e^cV^tndties or pores of the minute vessels, or from the rupture of a blood- 
\jesse!' a,,slftution, or, in some cases, the powder of alum, may be used with 
advanffage as a fitj/ptlc, to constringe the ca])illary vessels, and close their 
^bleeding orifices. Thus in epistaxis, when it is considered advisable to arrest 
|lti hemorrhage, assistance may be gained by the injection of alum into the 
nostrils, or by the introduction of lint moistened with the solution. Where 
this fails to give relief, ifnely-powdcred alum may be employed in the manner 
of snufi’. In hemorrhage from the mouth or throat, gargles containing alum 
afe useful. In haematemesis, as well as in intestinal hemorrhage, alum whey 
may be administered ; though, of course, no reliance can be placed on it, as 
the hemorrhage usually depends on circumstances w’^hich astringents merely 
cannot be expected to obviate. In uterine hemorrhage, a sponge soaked in a 
solution of alum may be introduced into the vagina with good effect. To 
check the hemorrhoidal flux when immoderate, washes or enemata containing 
ilium may be employed. To stop the bleeding after leech-bites in children, a 
saturated solution, or the powder of alum, may be applied to the punctures. 

In certain inflammations, alum lias been used as a repellent (see ante, p. ] 59); 
that is, it has bc^en applied to the inflamed part in order to produce contraction 
of the distended vessels, and thereby to diminish the (luantity of blood in the 
seat of the disease in a manner almost mechanical. Thus in the first stage of 
ophthalmia it is sometimes considered expedient to cut short the disease by 
the application of a strong astringent solution (as a saturated solution of alum 
or of acetate of lead). It is not to be denied,^^ observes Dr. Jacob,^ ^Hhat 
such applicatipns may lAve the effect of arresting the progress of the disease 
at ojfce ; but if they have not that effect, they are liable to produce an increase 
of irritation.^^ But, as the details necessary for making the student acquainted 
with all the cii’cumstances respecting the use of stimulating or astringent ap- 
plications in the first stage of ophthalmia are too lengthened and numerous to, 
admit of their proper discussion in this worlfT I must refer for further par- 
ticulars to tbe essay of Dr. Jacob before quoted, as well as to the treatises of 
writers on ophthateiic surgery. I may, however, add, that whatever difference 

, ,» '* 

TfaitS MUmenL da Mat. ihd, 2d edit. i. 440. 

!■ MdlmiUellahre, 256. 

* Ojpkffsdm iff Practical Medwine, art. Ophthalmia. 
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of opimon'fe^ts as to the propriety Gt t«tli*es6 apf^lic^itiojis iri*the Bfst stage of 
ophthalmia, ^1 -axe agreed as to their valute the^fo&iice of vascular action 
has beeii subdued. In^he treatmenf;' of the purolejait op|itiialinia of infaiits, 
no retnedy is perhaps equal-'to an ifcluyi wash/ * ^ ^ 

Jn angina mcmbranaceu/^lled by Brcionncf^^ diph4hdSi%,^cat im|iortance 
has been attached to the employment of lgcal*^pjl^tionfit^^ Of tliese, hydro- 
chloric acid, calomel, and^lium, have, in sucotesi6ti^ be^n ^.praised hy 

this writer. In order to promote the expulsijfi of tUte M^/membranc, he 
recommends the insufflation of finely-powdered alunli^. ^eotod by 

placing a drachm of it in a tube, and blowing it into ^^clpeau 

has subsequently confirmed the statement* of Bretonneau, and-eii|iQitdea,thc 
use of alum to other inflammatory affections of tlu‘ throat, as thdsh arisiig in 
scarlatina, small-pox, &c. In these cases powdered alum may ^^«ifappiied tp 
tlie aflbeted parts by means of the index fiiigiT. Oargles coutaimwg ^s salt 
will be found useful in most kinds of sore-throat, ulcerations of the mpnth 
and gums, aphthae, &c. In inflammation of the uvula,, accomp^nieitt^ With 
membraniform exudation, alum washes are serviceable both in cKildrqT\^aiid 
adults.3 , ^ 

Alum has been employed as an aHirhujent^ to diminish or stop excessive 
secretion from the mucous surfaces. Thus a weak solution of this salt is ui^cd 
i,o repress the discharge in the latter stages of conjqiictival inflammation ; to 
check profuse ptyalism, whether from the use of mercury or other causes ; 
and to remove gleet or leucorrheea. In old-standing diarrhoeas, it has been 
administered, in combination with the v(‘getable astringents (kino, for example), 
willi occasional advantage. It is also applied to check profuse secretion from 
ulcers. 

/3. Ah an internal remedy , — Alum has been employed, in conjunction 
with nutmeg, as a remedy for intermittents. Given just before the expected 
paroxysm, it has, in some cases, prevented it.** 

In the treatment of lead colic, alum has been found more successful than 
any other agent or class of remedies. It was first used in this disease by a 
Dutch physician, named Grashuis,® and was afterwards administered in fiftcer 
cases by Dr. Percival^' with great success. Its efficacy has been fully establisliex 
by Kapeler (physician to the H(3pital St.-Antoine, in Paris) and Gendriii,^ and 
by Dr. Copland,® as wtU as by several other distinguished authorities, I< 
allays vomiting, abates flatulence, mitigates pain, and opens the bowels mort 
certainly than any other medicine, and frecjuently when other powerful 
remedies have failed. It should be given in full doses (as from a scruple to 
two drachms), dissolved in some demalcent liquid (as gum- water) every three 
or four hours. Opium and (according to Dr. Co])laiid) camphor may be 
advantageously conjoined. Kapeler also employs oleaginous enemata. The 
modus operand! of alum in lead colic is not very clear. The benefit has been 
ascribed by some to the chemical action of the sulphuric acid on the lead con- 

^ Uach, sur VIvfiam, spec, du Tmu Mequmjr^ 1826. 

® See also Trousseau and Tidoux, Traiie dc Therap, ii. 291. 

® Trousseau and Pidoux, oj). cit, 

^ Chdleu, Maicrui Medica. 

® Dc Colica Dictonmn, Amfet. 1752, el Append, 1755. 

II Essay Si Med. and Exper. ii. 194. ^ 

* Quoted by Trousseau and Pidoux, op, cii. 

» Diet, of Med, i. 374. 
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tained in the intestines ; and in support of this view must be mentioned the 
fact, that other sulphates (as those of magnesia, soda, zinc, and copper), as 
well as free sulphuric acid, have been successfully Employed in lead colic. 
But, on the other hand, the presence of lead in the primae vicT or evacuations, 
and, consequently, the formation of sulphate of lead in saturnine colic, have 
not been demonstrated; though the experiments of Dr. 0. G. MitscbcrliclD 
have shown that, when the acetate of lead is swallowed, the greater part of it 
forms an insoluble combination ^rith the gastro-intestinal mucus, and in this 
state may remain some time in the alimentary canal. Moreover, alum has 
been found successful by Kopp^ in other vari('tics of colic not caused by lend, 
and unaccompanied by constipation. Dr. Copland is disposed to ascribe the 
benefit of alum and other sulpliates in lead colic to their exciting the action 
of the partially-paralyzed muscular coat of the bowels, and tlu;reby enabling 
them to expel retained matters of a morbid or noxious description^^ — an ex- 
planation which is inconsistent with the observation of Ko|)p just quoted. 

Alum is administered interiudly in several otlun* diseas(‘s, of which brief 
notice only can be given. In passive or astlicnic lumiorrhages from distant 
organs ; as luumoptysis, menorrhagia and otlier uterine hemorrhages, liania- 
turia, &c. In colliquative sweating, diabetes, gleei, gonorj'luea, and leucor- 
rluca. .In the three latter diseases it may be combined with cubebs. Ki'cysig^ 
has advised its use in dilatation of the heart and aortic aneurism. More 
recently, Dzondi^ has also recommended it in these diseases; and Sundeliii^ 
has mentioned a case of supposed dilatation of the heart, in wliich relief was 
gmued by tihe use of alum. In chronic diarrluea, alum is oecasioually 
serviceabfc 

Administration. — The dose of alum is from ten grains to one or two 
scruples. It may be taken in the form of penvder, or made into pills with 
some tonic extract, or in solution. To prevent nausea, an aromatic (as nutmeg) 
should be conjoined. A pleasant mode of exhibition is iij the form of alum 
whey {serum ahiminosum, sen serum Jaciis alumirtaf um) j prepared by 
boiling two drachms of powdered alum with a pint of milk, then straining : 
the dose is a wine-glassful. The saccharum alumirfatum of the Prussian 
Pharmacopoeia is composed of equal parts of white sugar and alum ; it may 
be given to children as well as adults- J In prtiscribing alum, it is to be 
remembered that the vegetable astringents decompose it ; by wdiich the 
astringent property of tlui mixture is probably diminished. 

For topical uses, alum is used in th(‘ form of powder, solution, and poultice. 
Powder of crystallized alum is apphed 1b the mouth and throat as before 
mentioned. Solutions alum are made, for topical puiposes, of various 
strengths, according to the object in view: 

Antidote. — In a case of ])oisoning by alum, let the contents of the stomach 
be immediately evacuated. Promote vomiting by the use of tepid diluents. 
The inflammatory symptoms jirc to be combated by the usual antiphlogistic 
means. Magnesia has been employed, but is^ifud by Devergie to be altogether 
useless. 


* Muller's Archiv, No. V. 353, 1836, quotoil in Brit. Ami. of Med. vol. i. 204, 1837. 

^ Lep^kwurdigkeif i. 342, quoted by G. A. Jlicli^r, Auspihr. Arznem. Sup|>l. lid. 5)5. 
® lAe Krankh, d. Herzens, Bd. ii. Abt. 2, S. 7lC in llicblcr, ojh cit, 

* Aeskulai). Bd. 1, St. 1, 1821, in Richter. 

^ Heilmittellehre, ii. * 
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1. AUIMEN EXSICCATDM, L. E.; Alumen siccattm, D.; Dried Alum ; 
Alumen ustnm ; Burnt Alum. (Let Alum liquefy in an [iron or] earthen 
vessel over the lire ; then let the fire be increased until the ebullition has 
ceased [and vapour is no longer discharged], L . — directions of the 
Edinhurf/h and Duhlin CoUer/cfi are essentially the same; except that they 
order the di’ied alum to be reduced to jiowder.) — In the preparation of this 
siibslaiice, care must be taken not to apply too^reat a heat, lest a poition of 
tlic acid be driven off as W(dl as the wat(‘r. On this account, a shallow 
cartlien vessel is preferable to a crucibl^. Dried alum has a more astringent 
taste, and docs not dissolve so readily in water as the crystallized salt. It is 
('jnployed as a mild escharotic to destroy exuberant spongy granulations; as 
those commonly known under the name of proud flesh. 

2. IIQIOR ALUMIMS COMPOSITllS, L. ; Compound Solution of ^lum ; 
Atpui Aluminom JUiteana, or Bates s Alum Water. (xVliim, Sulphate of 
Zinc, (^ach 3 j. ; Boiling WaUr, Oiij. Dissolve the Alum and Suljihate of 
Zinc together in the \Vat(!r; afterwards strain.) — This solution is used as a 
(let(Tg(int and astringent wash in old ulcers ; when diluted, as a collyrium in 
mild conjunctival inilainination, as an injection in gleet and leucorrliuia, and 
as an a])plication to chilblains and slight excoriations. 

3. PULVIS AUIMIXIS COMPOSITES, E. ; Compound Powder of Alum. 
(Alum, 5iv, ; Kino, 3j. jMix them, and reduce them to fine powder.) — 
AstringcTit. Employed in licjnoiTlmges from tlic stomach, bowels, and uterus ; 
in old diarrhoea, s ; and as an application to flabby indolent ulcers. 

4. CATAPLASMA ALEMLMS, D. ; Cataplasm of Alum; Alum Poultice ; 
Albumen Alumlnosum, (Whites of two Eggs; Alum, 5j. Shake them 
togetlier to make a congulum.) — In ease's of chronic and i)urulent ojdithalmia, 
it is applied to tin.* (.y^e between two folds of old linen. It has been praised 
as a good a})plicatiou to chilblains which arc not broke n.^^^ Another kind 
of alum poiiltice in use is made by coagulating milk with dum, and using the 
curd as a poultice.^^ 


89. Aluminse Acetas^—Acetate of Alumina. 

Formula ARHIiCdPO’’ ; or APOVIA. Epumlent Weijht 205. 

Argilla Acctim . — Obtained ))j digesting liydrate of alnminq^iu strong acetic acid imtil 
the acid is saturated. If heat be applied, it occasions the precipitation of a subsalt of 
immiina. For ])harmaccut ical pui’])ose.s, the sohiiiou is sonictiines directed to be evapo- 
I'ated by a gentle heat to a gdatiiious coiisistenec.“ The solution of acetate of alumina has a 
‘^tyi)tic, somewhat sweetish taste ; and, by s])ontaueons evaporation, yields loim*, transparent 
crystals. By exfjosure to a very genllc heat, these become pulverulent, and in this state 
consist^ of Al*0'*,;iA,IUI0.— rAn im])nrc solution of acetate of ,‘dumina may be obtained by 
raixiiig a solution ol’ alum Avitli one ol*s\igar of lead: sulphate of lead precipitates, and 
jjc'etate of alumina remains in sohitioii niised with eit her sulphate or acetate of potash. 

176 gTs. of alum be decomposed by 700 grs. of crystallized acetate of lead, the acetates 
ol alumina and potash arc left in solution ; but if 170 grains o4’ alum be decomposed by 

„ ^hnitgomcry’s Obserimtions on ike Duhlin Pkarmaeopwia. 

3 FJmrmac(^a?.la llmv<rmlis. » 

Ihoajson, An AUemyt to eslahlkh the First PrinciiAes of Chemistry^ vol. ii. p. 315, 1826. 
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only 570 grs. of crystallized acetate of lead, the acetate of alumina and sulphate of potash 
are left in solution. — ^Acetate of alumina possesses astringent and antiseptic propeHies. 
It has hceti used in Ljcmoptysis, diarrhcea, and gonorrhoia : in the latter eomplmnt it has 
been both administered internally and applied as an injection. Gannal^ has employed it 
as a preservative of dead animal matter. To preserve bodies, he injects five or six pints 
of a solution of acetate of alumina by the carotid artery. In this way all parts (except 
the brain) may be preserved for years. The parts thus pKjpared evolve the odour of acetic 
acid, and corrode the scalpels.^ — Dose from 5ss* to Jj. diiily in a mucilaginous decoction; 
for injections, from gr. x. to gr. xv. in three fluidounces of distilled water. 


Order XVIII. COMPOUNDS OF CHROMIUM. 

Some few of the compounds of the metal Chrminm (Cr=2S) have been employed in 
medicine ; and on this account, as w(;]l as from the circumstance that occasionally they 
have been taken as poisons, a short notice of some of them appears desirable. 


90* Acidum Cliromicum*~‘Chromic Acid. 

Fornwla CrO^. Equivalent Weight 52. 

Peroxide of Chromium. — The readiest mode of obtaining it is as follows: — Add 
measures of concentrated oil of vitriol (free from lead) to 1 measure of a cold saturated 
solution of bichromate of potash. Dark crimson needles of chromic acid are deposited : 
decant the liquid, and place the crystals on a thick, flat tile of biscuit porcelain ; compress 
for a considerable time the crystals by another tile placed over them. On removing the 
chromic acid, it ■will be found dry.^ According to SchrdlFcr,'* acid thus obtiuned contains 
G or 7 per cent, of potash, and 0*7 of sulphuric acid. Por medicinal purposes, however, 
this impurity is unimportant. — Chromic acid occurs in ruby red, prismatic, deliquescent 
crystals, whose taste is sour, acrid, and metallic. It is soluble in water, but the solution 
is decomposed by solar liglit, and deposits the oxide of cliromium. It dissolves also in 
alcohol, and trom this solution tlie green oxide is slowly deposited. It is a powerful 
oxidizing and bleaching agent, especially for organic substances, yielding half its oxygen 
and passing to the state of the green sesquioxide. 2CrO^~Cr^O*^+ 1)®. It stains the 
skin yellow, and the stain can be removed by an alkali only. Its action on the living 
surface is tliat of a chemical irritant. If there exist the slightest abrasure, it causes 
painful wounds. The troublesome sores produced on the hands and arms of dyers who 
use the bichromate of potash, are ascribed by DucateP to the action of the free chromic 
acid. If swallowed, the acid w^oidd doubtless act as a corrosive poison, like the other 
mineral acids. Mr. Ure® obsen^cs, that as an escharotic “ it is exceedingly convenient 
for application, inasmuch as it consists of a thick crystalline pap, which, when rightly 
mantled, does not spread beyond the prescribed limits ; and so soon as its erosive opera- 
tion is finished, passes intoJ;he state of inert pulvendcnt sesquioxide.*" He employed it 
with success as an applicatmn to ulcerated piles. Its application was followed by acute 
burning pain and the formation of a slough: this became detached, the excrescence 
withered and shrunk, and the patients became perfectly relieved. — Chromic acid is em- 

E as a bleaching agent for palm oil.^ In the event of poisoning by chromic acid, the 
itidotes would be probably a mixture of chalk and cither milk or white of eggs and 
water (see PotasscB Bichromas), 

^ Hidoire des BmhaumemmtSy Paris, 1838. ‘ 

^ Herat, Supplemehit au Diet. Unw. de Mat. Med. p. 31, 1846. 

^ Warington, Proceedings of the Chemical Societg^ Dec. 7, 1841, 

* Chemical Gazette^ Oct. ^843. 

^ Journal of the Philadelphia College of Pharn^acy, 1834; also, Joum. de Chim. MSdA>T^- 
p. 4?J9, 1884. 

* London MedicA* Gazet(e^ Harchc21, 1845. 

, 1 Knapp’s Chemical Techtologg, vol. i. p. 434. . 
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91* Potassse Chromates.— 'Chromates of Potash. 

Two compounds of chromic acid arc known — ^namely, the neutral chromate and the 
biciliromate. 

1. Potassse Chromas ; Neutral^ Yellow ^ Monochromate of Potash ; Kali Chromicuw 
famm, KO,CrO'‘*; Equivalent Weif^ht 100. — ^Prepai'cd by igniting a mixture of 4 ])aris of 
native chromiUi of iron (chrome-iron ore) and 1 part of nitre, dissolving out the cliroinate 
of potash by water, and crystallizing. Sometimes Chili saltpetre (nitrate of soda) is sub- 
stituted for nitrate of potasl’i, and chromate of soda, instead ol chromate of potash, obt-mned. 
Chromate of potasli forms yellow, ])rLsmatic, aidiydrous crystals belonging to the right 
rhombic prismatic systmn. Their taste is coolhi" bitter, sty|die, and metallic. Erdmamri 
states that chromate of soda adulterated with sulphatf; of soda is sometimcjs substitutc^d 
for chromate of potash. Crystals of chromate of soda contain about 52 per cent, of wat(.T, 
whereas those of chromate of potash arc anliydrous. The local action of chromate ()f 
])otjisli is irritant and caustic. Swallowed in large doses, it acts as an iriii.ant and caustic 
poison. In smaller doses it occasions vomiring, and is used as an enudic instemi of 
tari arm'd antimony, than which it less frequently purges. After i1 s absorption, it acts 
siu^cilicaUy on the mucous surfac(^s, especially the conjunctiva and the bronchisil and nasal 
nmeous membranes, Avliich it irritates and even intiames, and wliose sc'crcdioiis it augments ; 
and idso on tlie nervous system, causing paralysis and convulsions. C. (i. Cimeliu- states 
that a dradnn of it in [)owder introduced into tin* cc^Uular tissue und(T the skiji of t he 
ucck, caused on the first day dulncss and disinclhiation for food; on the second day 
vomiting of a frothy mucus, and the S(*cretiou of a purifonn mucus from the coniunctiva; 
on the third day vomiting, weakness of the hind extremities, stagge.riug; on t lie fourth 
day dilficulty of bn'athing and swalloAving ; on the fifth day lu* could s(^arc(‘ly stiiiid on his 
f('.ct ; and on tlu^ sixth he died. The larynx, bronchi, and small bronchial tubes, contained 
riKunbranous, polypous, and stringy masses of fibrinous miums tinged with blood, ^riie 
iiose was filled with a [luriform mucus, and the conjunctiva was intlamed andeovenjd with 
the sa,me kind of socr(;tion. Eerndt^ lias also made some ex])erimenis with it. He found 
its effects similar to, but soniewdiat mildiT than, those of the bichromate. Chromate of 
potash lujus been employed medicinally by Jacobson, Jensen, Radius, and Ilolscher.* In- 
teriuil^, it lias been employed as an emetic both in adiJts and children, as a snbsril-ute for 
tartarizcd antimony. It has also been administered ius an ex^x'ctorant and diaphondic in 
catarrh. Externally, it has been apiilied Jis a caustic to dc^stroy fungous growths, exen'-s- 
eeiiees, and iiscvi. A solution of one part of it in ten jiarts ol‘ Avater has been dixqiped into 
the, eye twice daily in pustular rheumatic ophthalmia. A solution of it has also been ustal as 
a topical ap])lication to ulcers, sculled head, and pityriasis versicolor. Bibuknis paper soaked 
in a solution of three drachms of this salt in two ounces of distilhd Avater, dried, rolled 
into a cylindrical form, and fastened by mucilage, has been employed as a moxa. It 
developes a vstrong heat,, and is said to bum vritliout requiring to be bloAvn upon. Lastly, 
a solution {)f one drachm of the salt in thirty-two ounces of water has been used as an 
antiseptic liquor (liquor cotmnmtrlv) both for living and dead parts. — Dose, as an ('luetie, 
from two to four grains for adidts ; and from a grain to a grain and a hall* for children. 
If three grjiins of it be dissolved in two ounees of Avatcr, a table-spoonful may b(^ 
administered every ten minutes until vomiting is iwovok^^id. As an exjiectoraut and 
alterative, the dose is from an eighth to half of a grain. Exl,ernally, it is employed either 

the fonn of jiOAvder or in solution : the solution consists of from 5ss. to 5iss. of the salt 
to f^j. of water. — Antidote, see Potassce Bichromas. 

a. PotasBse Bichromas ; Bichromate of Potash; Kali Chromiam mhrum, XO,2CrO'^; 
Equivalent weight 152, — Obtained by addfing sulphuric, nitric, or acetic acid to a solution 


Pharniaceutisches Central-Blatt fur 1844, p. 15. 

“ Versuche iiher die Wirkungeti des BargfSy. S/rofiUans, ChrornSf &c. Tubingen, 1824. Bucatel, 
OrliJa, and several other writers, quote the experiments of Ginelin on bicliroruaie of potash ; but the 
o>dy chromate whose effects are noticed in the above work is the neutral chromate (neuirales 
ehromsanres kali), ^ 

^ Brithk and Foreign Medical BevieWy vol. vii. ]). 505, 1839. 
m Die nmestm Bntdeokumf in d-e.r Materia Medway E«Li. S. 489, 1837 ; also, 

Hd. iii, S. 833, 1847* Likewise Ascheubreuner, Dio nemm ArznefmiileLv^^^, 
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of the neutral chromate, and setting aside the solution to crystallize. It forms orangc-red, 
anhydrous, quadrangular prismatic crystals, soluble in 10 parts of cold, and in less of hot 
water, but insoluble in alcohol. » This salt has been used as a source of oxygen (see ante^ 
p. 268). Its taste is cooling, bitter, and metallic. Its topical action is that of an irritant 
and caustic. Its solution iiTitates the skin. In workmen who habitually employ it, it 
occasions an enq)tiou of paj)ul8e, wliich after a little time become pustular, and, if the use 
of it be continued, the pustules d{‘gcnerato into sloughs, and paumd ulcers are in this way 
fonned.^ Baer® stat<!s that troublesome ulcers arc produced by it wherever the slightest 
erosion of the skin exists. Introduced into the stomach, or applied to wounds of animals, 
it causes vomiting, ditlicidty of respiration, paralysis, convulsions, and dcath.^ In the 
liuman subject several fatal cases of })oisouiug by it have occun’ed. In some it appeared 
to kill by its irritant and caustic etleei s on the stomach mid bowels.** At other times 
death has occurred independently of these effects, and from the action of the poison either 
on the blood or bn the nervous system.*'’ Toxicological writtTS usually aserme it to an 
action on t lui nervous system ; but the infliumee of this and other jioisons on the blood, as 
a caus('. of death, deserves moni attention tluui has hitherto been paid to it. Death bv 
noermmia is, I suspect, of more frerpumt occurrcuce tliau is commonly^ supposctt. 
Biehromate of })ol.ash has been uscul as an external agent only. Dr. Cumiii thinks that if 
it were cautiously mlmiiiistcred iiiteriially “it may be found, like arsenic, to possess con- 
siderable touic vhtues.” He used a saturated solution of it as an ajiplicatioii to tuberciil'dr 
elevations, exerescenccs, and walls. In these eases the new growth hms sometimes been 
removed by absoqDtion without any slough ; but where a slough Inis formed, it has iilways 
senuid to (ixpetlite the cure, and in no instance have I seen it to be follow^cd by a deep or 
uiimaiiageable idceratioii.’’ In one cast', it “w^as the ouly.ri'iuody wdiieli acted effectually 
without causing such iniolerable pain as to preclude the continiiauce of its apidicatioii.*’ 
Ilauclio® found it useful for removing syphilitic excresctuices without producing scabbing 
or su{>j)urdtion. it [iroinotcd tlic cicatrization of uletTS, and proved ustffiil in scrofula ana 
cancer uteri. — Bor external use it has been employed either as a caustic in the fonn of 
pow'dtT, or in that of atpieous solution. The lattiu* is made by dissolving from -^ss. to 5j* 
of the salt in or fjiss. of distilled water. Cumin employed a saturati'd solution. — 
Berndt tried the effects of embonate of potash, sulnhate of iron, and tincture of galls, as 
antidotes ; but they did not in any w^ty neutralize tlic effects of the poison. In a case of 
poisoning by ii, the best treatment would be probably a uiixturc of either chalk or magnesia 
with either milk or the wliites and yolks of eggs mixed up with water. If vomiting bo 
not present, emetics may be adminislercd. 


Order XIX. COMPOUNDS OF MANGANESE. 

Manganese, Manganesium, or Manganum (Mn=28), is tJic metallic basis of several 
compounds which liave been cniploycm in medicine. 


92. MANGANESZZ BZNOXYDUM.-BZNOXZDE OF 
, MANGANESE* 

’Formula MnCB. Equivalent Weight 

History. — Native binoxide of manganese has been long known and used 
in the manufactu»e of glass [magnesia vitriariorum, vel magnesia nigra) ; 
but until Kaim, in 1770, succeeded in extractjng a peculiar metal from it^ it 

* Sve T)r. Binic.'in, in the Medlmf and Httrgicai Journal, vol. xxvi. p. 184, 1826; also, 

Dr. W. Cumiu, in the same journal, vol. xxviii. p. 301, 1827. 

Quoted by Ducutel, Joarn\ of the Fkitadelidda College, 18.34. 

Berndt, British and Foreign Medical Bemew, vol. p. 565, 1839. 

■* Baer, quoted by Ducatel. 

® Wilson, Ijond. M^d. xxxiij. p. 734. 

* Quoted by Rieeke, Die neuern ArzneAmiiieL IS 10. 
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was usually regarded as an ore of iron. It is commonly termed native Hack 
or lyeroxide of manganefie, or for brevity manganese. It is the manganesii 
Innoxydam of the London Pharmacopoeia, — the manganeitii oxydum of the 
Edinburgh Pharmacopana. 

Natukai. History. — The oxide of manganese used in cliemistry and phar- 
macy is the native anhydrous binoxide, called by mineralogists pyrolmite. 
It is found in great abundance in Cornwall, Devonshire, Somersetshire, and 
Aberdeenshire, from whence much of what is met with in commerce is obtained. 
The principal mines of it are in the neighbourhood of Launceston, Lifton, and 
Exeter. The Upton Pyne mine, once celebrated for its oxide of manganese, 
has yielded scarcely any for several years past, if, indeed, it be not completely 
worked out. Pyrolusite is also found in Saxony, Hesse, Bohemia, Hungary, 
Silesia, France, and other countries of Europe. 50,000 cwts. are annually 
obtained in tlie neighbourhood of llmcnau (Dierbach). 

Preparation. — Native binoxide of manganese, after being raised from the 
mine, is broken into small pieces about the size of peas, and then WTished to 
separate the (iarthy impurities. It is afterw^ards ground in mills to an im- 
palpable powder.,,, 

I^ROPERTIES. — This mineral occurs massive, columnar, crystallized, and 
pulverulent : the form of the crystals is the right rhombic prism. The massive 
variety has sometimes a metallic lustre, but is generally dull iind earthy ; its 
colour is iron-black or browmish ; it soils the fingers in liandling it ; its sp. gr, 
varies from 4'7 to 4*9; it is tasteless, odourless, and insoluble in water; it 
yields a black powder. 

WhcTi heated, it yields oxygen gas (see ante, p. 267). 
If it be mixed with common salt and sulphuric acid, and the mixture heated, 
chlorine is evolved (see ante, p. 867). Healed with sulphuric acid, it evolves 
oxygen, and forms a sulphate of the protoxide of manganese. It is infusible 
before the blow-pipe, dissolves in fused borax writh efi’ervescence, and colours 
the globule of an amethystine colour. If it be digested in hydrochloric acid 
until clilorine cease to be evolved, and the solution be slightly supersaturated 
with ammonia, we get rid of the sesquioxidc of iron : the filtered liquid throws 
down a white precipitate with ferrocyanide of potassium. 

Composition. — Pure binoxide of manganese has the following composition : — 

A/07)is. 3j. Wt, Ver Cent. Forchnmmer. Fers.^J7ff>edson., 

Manganese 1 28 08*64 03*65 64*()2 

Oxygen 2 16 36*36 36*35 35*98 

Binoxide of Manganese 1 44 100*00 100*00 100*00 

Purity. — ^The native binoxide is, however, never pure ; — it usually contains 
oxide of iron, carbonate of lime, sulphate of baryta, and argillaceous matter. 
Its purity is judged of by the quantity of oxygen wdiich it is papable of yielding 
(see ante, p. 267), or of the quantity of chlorine set free when this oxide and 
hydrochloric acid are allow^ed t8 act on each other. The quantity of chlorine 
set free can be estimated by the quantity of protosulphate of iron which it 
peroxidizes.i The brown varieties are inferior to the^black ones. 

Mnriatic acid aided by heat dissolves it almost entirely, disengaging chlorine : heat dis- 
f'ngiigcs oxygcn.--P>&. M. • 

. ^ Graliai^, Elements of Chemislrt/^ p. 535. 
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Phystologigal Effects. — ^Tlie effects of this substance are imperfectly 
known. Kapp^ regards it as a permanent stimulant, and says it promotes 
the appetite and digestion. Vo^^ places it among the tonics, and considers 
it to be intermediate between iron and lead; but his views are altogether 
theoretical, as he does not seem to have employed it. Dr. Coupar^ has 
described several cases of disease which took place among the men engaged 
in grinding it at the chemical works of Messrs. Tennant and Co. in Glasgow : 
from these it appears that, when slowly introduced into the system, it produces 
paralysis of the motor nerves. The disease commences with symptoms of 
paraplegia. It differs from the paralysis of lead in not causing colica pictonura 
or constipation, — and from mercury in first affecting the lower extremities, 
and in not exciting tremors of the affected part. 

Manganesic Acid. — ^Hiinefeld** gave to a rabbit nearly two drachms of manganesic 
acid in three days in doses of ten or fifteen grains. Tiie only obvious effect wfis increased 
secretion of imne. The animal being killed, tlie peritoneum and external coat of the 
colon were found of a greenish colour [protoxide of manganese is green], the muscles were 
readily lacerated and pale, the liver was inflamed, the bile increased. 

Uses. — It is rarely employed in medicine. It ajipears tp have been em- 
ployed in the last century in the treatment of inflainmatory mvers.^ Grille® 
long since observed that the w^orkmen in the manganese mines at Macon w'cre 
not subject to the itch ; and that others wlio became affected with this disease 
were cured by working in the mines. Tliis led him, as well as Morelot^ and 
others, to employ it iii cutaneous maladies. Kapp administered it, as well as 
the salts of mangailiese, internally as w^ell as externally in the various forms of 
syphilis. He used it with benefit in herpes, scabies, and the scorbutic diathesis. 
Brera® gave it in chlorosis, scorbutus, hypochondriasis, hysteria, &c. Otto^ 
administered it in cachectic complaints with favourable results. Odier^® em- 
})loyed it in cardialgia. It lias been applied as an absorbent in the .treatfiient 
of old ulcers, as a depilatory, and as a remedy for skin diseases, especially itch 
and porrigo.^^ Kugler^^ employed it with benefit in scrofula. 

In chemistry and pharmacy it is employed in the manufacture of oxygen, 
chlorine, and iodine. In the arts it is used by the bleacher for the production 
of chlorine; by the glass-maker to destroy the brown colour communicated to 
glass by iron, and to give an amethystine tint to plate glass; and by the 
potter for colouring earthenware. 

Administration. — Internally, it has been given in the form of pills in 
doses varying from three grains to a scruple three or four times in the day. 

As a local agent, it has been used in the form of gargle ^ composed of two or 

« 

* Huf eland's Journ. Bd. xix. St. 1, S. 176. 

^ Fliarmakodynamik. 

® Brit. Ann. of Med. Jan. 13, 1837, p. 41. 

■* Horn’s Archiv.f. Med. Erf. 1830, quoted by Wibmer, Wirk. d. Arsn. 

^ Schrodter, V.I.C.A. Biss, num mar/nesia vUriariorum in febribm inflammatoriis odKibendot 
sit ? Jenae, 1793 (Herat et Be Lena, Bict. de Mat. Med.)t 

® Ann. de Chimie^ xxxiiisi' 74. 

7 Qlille et Morelot, Quelques Avis sur VEmploi de VOxyde Manganhe dans les Maladies 
CvianeeSy Grenoble, Am. 8 ; Becueil des Actes de la Societe de Sante de Lyon, t. ii. p. 62. 

® Harless, Neues Journ. d. Ausl. Med. Lit. Bd. viii. St. 2, S. 57. 

^ ® Froriep’s Not^en, Bd. xii. No. 22, S. 347. 

Handb. d. pr. Arsneiwiss. quoted by Richter. 

Rayer, Treatise on Skin Biseases, Iw Willis, p. 58. 

Bierbach, Bie neuesten Watdeck, ind. Mat. Med. Bd. iii. S. 843, 1847. 
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three drachms of the finely-powdered oxide diffused through five or six ounces 
of barley-water. An ointment consisting of one or two drachms of oxide to 
half an Ounce or an ounce of lard has also been used. 


93. Manganesii Carbonas.—Carbonate of Manganese. 

formula MnO,CO^. Equivalent Weight 58. 

Manganum. Carhonicum. — Occurs native as diallogite or spathose manganese. Found in 
small (juaiitities in some mineral waters, as tliosc oi Ciirlsbad, Marienhad, Franzensbad (or 
E.i,^er), Koiiigswart, Alexisbrunnen, Altwjisser, Ems, Driburg, &c. Obtained in the form 
of li^ydrate hy precipitation from the protocliloride or protosulphaie of manganese by tlio 
carbonates or bicarbonat,es of potash or soda. It should be washed with boiled water and 
dried in vacuo over sulphuric acid. If washed with water containing air, and dried in tlie 
air, a j)ortion of the salt is converted into the hydrated sesquioxidc of manganese, which 
giv(‘s it a brownish or piJci red tint. Hydrated carbonate of manganese is a snow-white, 
odourless, tasteless jiowder, which is insoluble, or ne?Arly so, in water. It consists of 
2 (MiiO,CO“)+ 1K). The medicinal powers of this salt arc scarcely known. Wibiner' 
gave six grains of, it to rabbits daily for many weeks Avithout observing any effects there- 
from. TIic animaf was killed, but neither in the blood nor muscles couldi any chemical 
cliangcs be detected. The dose of it for adidts is from gr. x. to 9j. 


94. Manganesii Sulphas.— Sulphate of Manganese. 

Formula ]\InO,S(F. Equivalent Weight 76. 

Manganum Sulphuncum. — Found in some minenil Avaters, as those of Cransac in Fitinco, 
and of the Alexisbad in Germany. It may be obtained by dissolving carbonate of manganese, . 
in (Minted suliiburic acid, lilterin" and evaporating the solntion so as to yield crystals. 

- - 1 by clycjrs and calico-printers. A solution of it entirely free 

from iron is prejiarcd for them “by igniting the peroxide of manganese, mixed Avitb about 
oue-tcntli of its Avidgbt of pouudeci coal, in a gas retort. The protoxide thus fonued is 
dissolvcul in sulphuric acid, w'itli the addition at the end of a little hydrocliloric acid ; the 
subiliate is cva])orated to diyii(.*ss and heated again to redness in the gas retort. The iron 
is found after ignition in the state of peroxide and insoluble, the persulphate of iron being 
decora[)oscd, Avhile the sulphate of manganese is not injured by the temperature of ignition, 
and nunains soluble. The solution is of an mnethystine colour, and docs not crystallize 
readily.”'-^ Tlic anhydrous salt is a white, friable mass, having a bitter, metallic taste, and 
b(^ung soluble in two parts of water at 59°, but iusoluble in alcohol. Crystallized sulphat e 
of raangaucse contains water, the quantity of w’^hich varies with the temperature at Avhicli 
the crystals arc formed. These, obtained by gentle evaporation at a temperature of from 
68® F. to 86° F., consist of AInO,SO®,4HO ; those formed between 45° and 68° consist of 
^In0,SO3,5HO ; while those produced beloAV 43° arc com])osed of ]\InO,SO-\7HO. * 

C. G. Gmclin^ tried tlie effect of the sulphate of the protoxide of manganese on animals, 
and found that it caused vomiting, paralysis without convulsions, and mflammation of the 
stoma(4i, small intestines, liver, spleen, and heart. He notices, as a remarkable fact, “ the 
extraordinary secretion of bile produced by it, and wliich w^as so consich'.rable that nearly 
the intestines were coloured yclloAV by it, and the large intestines liad a wax -yellow 
colour communicated to them.” iDr. C.' G. Mitscherlich* has also eximiincd its effects on 
animals, and has arrived at the conclusion that it destroys life by its caustic actio^ on the 
stomach. Unlike alum, tannic acid, and the salts of iron, it docs not form insoluble 


* Die Wirkung der ArznejptiUei. und Gifte, Bd. iii. S. 270, IjjpT. 
2 Graham, Elements of Chemistry, 

^ Verstf>che liber die Wirkungen des BarytSy &c. 1824. 

^ Lehrbuch det Arzneimitiellehre, Bd. i. S. 338, lo40. 
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compounds with the constituents of the epithelium, but comi)Ounds which are soluble in 
water, thus acting like potash and soda. Li rabbits poisoned by half an ounce of this 
salt, the mucous membrane was in many places destroyed and dissolved, in consequence 
of which blood was ])oured out. 

Mr. Ure,* who tried its effects at my suggestion, found that, in doses of one or two 
drachms, it acted as a purgative and cLohigogue. One drachm of it dissolved in about 
half a pint of water, and taken in the morning fasting, usually occasions after the lapse of 
an hour or so one or more Ihpdd bilious stools. Its action is prompt and soon over, and 
docs not occasion the d(‘]vression Avhich mercurials and aiitiinonials produce in some con- 
stitutions. Infusion of senna is a useful adjunct. In some cases sulphate of manganese 
occasions vomiting and sweat ing as well as purging. 

Sul})hato of manganese has been (unploycd in medicine both internally and externally. 
Ure, (jrooldcn, and Dieterich, administered it as a purgative and cholagogue in toiq.>id 
states of the liver, in jaundice, gout, &c. Kapp usea it externally in the form of ointment, 
as a substitute for mercurial ointment, in buboes and chancres, ana also in chronic cutaneous 
diseases. 

As an alt erative, it. is given in doses of from five grains to a scruple ; as a purgative, 
Irom 5j- to 5 ij. l)r. Thomson- says it may be given as a cathartic in doses of from 5 SS. 
to 3 j. He says he lias seen an ounce swidlowed w ithout any effect except the friio action 
of the bowels.'^ Such large doses are, how'cvcr, scarcely safe. Externally, it has been 
used in the form of ointnieiit, composed of 5 j- of llie suljdiat-e to ^j. of lard. 

Tjie SuLi’iiATEi) EEiino-MANGANESiAN tvATEJis OF CjiANSAC ‘ huvc bocu bcforc albulod 
to (sec anle, p. 297). Although a very eonsiderabhi number of springs, es])ecial]y 
chalybeate waters, contain manganese (as carbonate, sulphate, or chloride), the quantity 
is usually very small The Karlslmller spring at Krcu/aiacli contains littk^ more than half 
a grain (0*6538 gr.) of the chloride of manganese in 10 oz. of wafer; and this, witli the 
exception of the Gransfic w'ater, is the richest maugancsian water at jiresimt known. The 
Ci’aiisac waters, however, c^ioiitain nearly as mucli of manganese as of iron. They have 
been analyzed by MM. O. Henry and Poumaredc. From their report it appears that the 
medicinal springs of this place arc of two kinds — one strong, the otlicr mild. Their com- 
position is as follows : — 



Source haute, ou 

Source douce, on 

Source d-once, ou 


forte Richard. 

basse Richard. 

basse Beze/f/ucs. 

Sulphate of ]VIan2:anese 

... 1*55 

0*14 

0*41 

. “ the Sesquioxide of Iron .. 

1*25 

0*15 


“ Alumina 

0*47 

1*15 

0*95 

“ Tjiiiie 

0*75 

2*43 

P21 

“ Magnesia 

0*99 

2*20 

1*12 

Black Bituminous Organic Matter 


0*02 


Silica 

0*07 

0-02 


Water 

994*92 ...... 

993*89 

.!! 996*31 


1000*00 

... 1000*00 

... 1000*00 


From these analyses it follows tliat the strongiT waters should possess luematinic (sec 
ante, p. 188), tonic, astmigent, and cholagogue proriertics ; in other words, the essential 
eifccts of sulphate of the sesipiioxide, of iron and of the- sulphate of manganese. The 
milder waters possess these pro})crlics in a very much less degree, in consequence of the 
smaller proportion of iron and manganese which ilK^y cont-ain. But, on account of the 
larger quantity of sulphate of magnesia, tliey arc ])urgative. 

As enalybeates, the Cransac waters are, tbercforf‘,, indiedted in debility and all those 
maladies accompanied by aiuemia (see ante, p. 191) ; as manganesiari waters, they arc 


^ London Medical Gazelle, Nuv. IS 1-1. 

® Chemistry of Inorganic Bodies, vol. ii. p. 587. 

^ Dr. Coupar, Bnt Jnn. of Medicine, Jan. 13, 1837. 

** Cransac is a village iu the defiartimut of Aveyron, part of the old (iiuyennc, about 140 miles 
ea8t<jf Bordeaux, andiO miles north of Toulouse (Dr. Diiioux, Mineral IVaters and Vapour Baths 
(f Cransac, Loud. 1^<7). Its riume is derived from the phrase ciiram aqua ((mring water), cor- 
rupted into Cransac. (A^izouy, Apergu sag les Minerales et fes Elaves do Cranmc, 'J’hese pour le 
Doctorat en Medicine, 17 Juin, 1843. Faculle dc Med. do Paris). 
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adapted for torpid conditions of the liver, jaundice, &c. ; while, on account of the purgative 
salt which it contains, the milder Cransac water is fitted for acting as a gentle aperient 
and promoter of secretion in various disordered conditions of the alimcntai^ canal accom- 
panied with confined bowels and sluggish liver. 


95. Manganesii Chloridum.'-Chloride of Manganese* 

formula MnCl. Equivalent Weight 03 ’5 . 

Mmiganeftii TTgdrochloras ; Muriate of Maugatme ; Manga-mm ChJoratum. — Occurs in 
some mineral waters, as tliose of Karlshallcjr at Krcuznacli. It may be procured by 
dissolving carbonate of manganese in hydrochloric acid. It is obtaiiuid as a secondary 
product in. the inanufacture of chlorine from peroxide of mangaiu^se and hydrochloric acid. 
The residuary liquor in this process contains cldoridc of manganese and ])crcliloride of 
iron. To separate the latter, first boil down the liepdd to driven oil* the excess of acid. 
Then dilute with water and add carbonate, of mangaiu^sc, wdiich decomposes the perchlorido 
of iron, precipitates peroxide of iron, and yields chloride of manganese in solution. One- 
fourth of the impure solution should be reserved to yield, on the addition of carbonate 
of soda, a sulficie.nt quantify of carbonate of manganese to depiive the remaining three- 
fourths of the solution of its iron. The ])urificd solution of chlorides of mmiganese yields, 
on evaporation, rosc-red or colourless crystals of the liydratiul cliloride of manganese, 
MnCl,4IIO. If these b(.* gradually heated, the wliole of the water is driven off, and the 
anhydrous chloride remains. It is a rose-coloured, lamellar, deliquescent, inodorous salt, 
having an astringent, saline taster, and being easily soluble both in water and alcohol. Its 
effects are analogous to those of the snl])liaic of manganese. It has been employed both 
externally and internally. In scorbutic affections, and syphilitic idceration of the mouth 
and throat, Kajip employed a solution of it as a gargle. * Internally it has been employed 
in chronic cutaneous affections. Osborn gave an iilcoliolic solution of it internally to 
repress hemorrhage from the nose. The dose of it is from gr. iij. to gr. x., in watery or 
alcoholic solution, in powder, or in pills. For gargles, a solution of from 5 j- to 5iij. in a 
pint of water may be einjiloyed. Osnorn’s mode of usmg them was as follow's : — One ounce 
of carbonate of manganese is to be dissolved, by the aid of heat, in tw'o ounces of hydro- 
chloric acid ; and to the cold and filtered solution one ounce of alcohol is to be added. 
(If this solution, from ten to fifteen drops may be taken thrice daily, until a feeling of 
giddiness is perceived. When it is desired to stop tlic hemorrhage quickly, from ten to 
twenty drops may be taken every four, hours. 


96« Manganesii Acetas.— Acetate of Manganese; 

Formula MnO,OTro^; or MnO,A. Equioalent Weight 87. 

'Mangamm Aeeiicum. — Obtained by dissolving carbonate of the protoxide of manganese 
in coucentrated acetic acid, and evaporating the solution so tluit it may yield crystals. 
Calico-printers procure it by mixing sulphate of manganese with acetate of lime. 
MuO,SO-}-CaO,A=MnO,A+CaO,SO*. This salt fonns transparent, pale-red, rhom- 
boidal tables, which are pennaiient in the air, and whose tastq is astringent and mt^tallic. 
It is soluble in 3^ parts of water, and also in alcoliol. It lias been used in medicine by 
^app as one of the milder manganesic prepfuations. Tlu; dose is from five to ten grains. 
A solution of one scruple of this salt in tnrec ounces of w'atcr has been employed as a 
gargle in aphthae. 
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Oedeii XX. ARSENIC AND ITS COMPOUNDS. 

97* Arsenicum*--Arseiiic« 

Si^mhol As. Equivalent Weight 75. 

Althougli metallic arsenic is not used in medicine, yet as it is a poisonous substance 
(or, at lejist, accjuircs poisonous jnoperties), and as, m medico-legal inquines respeetiug 
arsenical poisoning, its production is necessary in order to establish the presence of an 
arsenical conipouiKl, some notice of it licre is requisite. 

Arsenic is peculiar to tin; mineral kingdom.^ It occurs in the mctalhc state, and in 
combination with oxygen, with sulphur, and with other metals. There arc two nativci 
compounds of it nith oxygim — ^namely, anenwm acid and arsenic acid^ the latter being 
found in combination with bases, forming arseuiafes, Tw'o sulphurets, also, are found 
native — ^namely, orpirneut nnd realqar. It has also been found in some mineral waters.- 

On the large scale it is obtained by beating mis}>ickel (arsenical i)^>Tites), EeAs,EeS“, in 
earthen tubes or tubular retorts : mehillic arsenic, As, sublimes, leaving behind sulphuret 
of iron, 2FeS. — On the small scale it is usually obtained by sublimation from a mixture of 
arsenious acid and charcoal, or of arsenious acid and bhick Ilux (see anie^ ]). 474). The acid 
is deoxidized by tlie carbon. 2 AsO*^ -h 3C=:2As -f- 3CO-. Tlu' potassa of the*, black flux serve's 
to jU'event the volat ilization of the arsenious acid until this has acepiircd a sullici(.*nt t-(‘m- 

{ ^craturc for its pe^rfect reduction by the carbon. — MedaUic arsenic may also be obtaine^d 
)y heating arsenic acid or a sidphurct of arsenic wit h black flux : if a srd])huret of arsenic 
be employed, the product s are an alkaline sulphuret, carbonic acid, and mctalhc arsenic, 
which sublimes. 2AsS‘^-}-blvOd-3C=2As-f 3CO--[-()KS. 

Metalhc arseuic is hard, very brittle, and crystaUine. The form of its crystal is the 
rhombohedron (see ante, n. 140). The colour of the metal varies from tin-wl'iite to ste(;l- 
grey. It jmsscsscs considerable brilhancy, but soon tm’nishes in the air, and becomes dull 
and dark grey. Sp. gr. 5*0 to 5*9. At a low red heat it volatilizes without fusing, imd 
yields a vapour having an ahiaccous odour : in the open air this va]>our becomes oxidiz('d, 
and yields white fumes of arsenious acid. The jhysical characters of the metal diifer 
somewhat, according as this exists in the mass, in the form of a ring hning a glass tube, or 
in that of a spot on a plate of glass, porcelain, or mica. 

Metallic arsenic is recognised by the followhig characters : — 1, its volatility ; 2, its con- 
version into a wdiite volatile powder (arsenious acid) when heated in a tube open at both 
ends, and held in an inclined position; 3, its convc'rsion into arseuic acid, with tin*, (*.volii- 
tion of binoxide of nitrogen gas when it is heated with nitric acid : a, when tlie nitric 
solution is cautiously evaporated to dryness, and the white solid residue (arsenic acid 
usually mixed with a small portion of arsenious a(?id) is touched witli a concentrated solu- 
tion of nitrate of siJv(T, a brick-red arseniate of silver is produced ; /3, and if anotlier portion 
of the wliite residue bo dissolved hi w-ater, the solution acidulated l)y hydrochloric and sul- 
phurous acids, and w^ashed sulphuretted hydrogen gas be transmitted through it, a yellow 
precipitate [orpinient) is obtaim'.d, wdiich is insoluble in w’ater, but soluble, with decoloura- 
tion of the liquid, in a solut ion of ammonia. 

Metallic arsenic, when swal]owed, is capable of jicting as a pow'crfid poison,-^ probably 
by becoming oxidized and conveHed into arbenious acid. 


* The statements of Orfila and Couerbe \Jonrn. Ckim.. Med. tom. v. 2e S^r. pp. 4 02* and 632, 
1839 ; also, Land, and Edinh. liiil. Mag. April 1840), and of Devergie {Med. Legale, 2e edit, 
t. iii. p. 449), that the bones and muscles of healthy men, as well as the bones of healthy horses, 
oxen, and sheep, contained arseuic (calhid normal arsenic), liave not been confirmed by the experi- 
ments of Br. G. O. Rees {Gwfs Hospital Imports, xii.) ; of^ Banger and Elandin, and of Chevalier 
{Journ. CItm. Med. t. vii. 2e Scr. p. 84, 1841); of the Commissioners appointed by the French 
Academy to report on Marsh’s apparatus {Journ. de Pftarm. t. xxvii. p. 428, 1841); of Barbet, 
Faure, and Magonty {Ibid. p. 654), as well as of others. Orfda himself now admits that he cannot 
procure arsenic from hones {Tfaite de Toxicolagie, t. i. p. 438, 1843). 

J Journal de Chim. Med. tom. v. 2e Stir. p. 183, 18^9 ; diemical Gazette, vol. v. pp. 53 and 
334, rt47 ; and Eepertmre de Tharmade, t. iii. p. 176, 1846. 

* Orfila, Journ. de Chim. Med. t. v. 2c Ser. p. 3, 1839 ; and Traiie de Toxicol, t. i. p- 304, 

4|Be ^dit. 1843. ' * 
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Tlio substance sold on the continent as fly powder {poudre aax w ouches ; Flieyemift') is 
csscMitially metallic arsenic (called eohalty or cohaltum erystallizalum) which has become 
partially oxidized by exposure to the air. It resembles the black or suboxide of arsenic, 
AsO, and is usually regarded as being a mixture of metallic arsenic and arsenious acid, 
AsO^. 

98. ACIDUM ARSEN10SUM.-ARSENI0US ACID. 

Formula AsO. Equivalent Weight 99. 

History. — Arsenious acid^ commonly termed whitt* amotic [arsrfiict/ni 
alb'Niti), or o.ride of arsenic [arsemenm oayihtm alhnti), is first distinctly 
mentioned by Geber,^ who seems to have been also acquainted with metallic 
arsenic.^ Hippocrates'^ employed appeviicov {or/nment) and aavZapaKn {realgar^ 
as topical remedies. Dioscorides^ also mentions apaeviKov {orpiment), 

Natural History. — Native arsenious acid is found at Amlreasberg in the 
Hart’/, at Joachimstahl in Bohemia, and at some few other places. It is a 
rare mineral. 

Preparation. — Arsenious acid is prepared in Silesia, Bohemia, Saxony, 
and Cornwall. 

At Altenberg, in Silesia, it is obtained from arsenical iron {mispickel), 
composed of sulphur 20*65, iron 85*62, and arsenicum 48*78.^ After being 
reduced to powder, the ore is roashid in a muflle furnace (fig. 112), by which 
flic arsenicum is converted into arsenious acid, wliich is conveyed, in the stat/C 

Fig. 113. 

Fig. 112. 


Section of the lloaslutg Furnace, Oondensing Chamber, 

a. Ash-pit. h. Fire-place. <?, Cy e. Brick arches by c, dy <?./, py h. Course of the vapour, 
for suppoi*tiiig the muffle, c. E^irtheri muffle i. Boors into tlie ciiamher. 

for receiving the ore, d. Passage for the fumes ?«, tn, m. Communications between the floors, 
into the condensing (jhamber. f. Hopper for in- 
trodueiug the ore. A, h. Flue. g. ¥cnt for pro- 
tecting the workmen from the arsenical fumes. 

* Invenl. of Verity y ch. vii, • 

2 Sum of FerfecUoity book i. part iv. cliap ii. 

^ Be Vlcttrtlm, * 
lib. V. chap. xxi. 

* Biimas, Traile de^ ChimiCy t. p. 120. 
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of vapour called^/^6>?^<?r.s‘ of ax^enic ot smelUf^g-home smoke {Huttenrauch), 
into the condensing chamber (tig. ‘113), where it is deposited in a pulverulent 
form; and in this state is cafted/ri?//^// ^fsenious acid or poison -Jionr 
{Giftmelil). ^ ^ 

The rougli acid is refined by suldiii(iation. This is effected in cast-iron 
pots (fig. 114), to whicli cylimL’icnl iron heads {d) are attached, which at the 
toj>6 are contracted into cones (t*), each terminating in 
a pipe made of slieet iron, and coininunicating with 
the condensing chamber (llg. 113). Heat is applied 
for twelve hours, by which the acid is sublimed and 
coTuhniscd on the sides of llic iron head in the form of 
a glassy mass, called (j la cud white arsenic [weissen 
Arsenikf/las), Mliich is sometimes purified by a second 
or oven third sublimation. If it contain any suljdiuret 
of arsenicum, a little potasli is mixed with it to prevent 
the sublimation of the sulpliur. 

At lleichciistcin, arsenions aca’d is procured from an 
arseniuret of iron, composed of iron 32*35, arsenic 
65*88, and sul])hnr 1*77. 

Arsenions acid is ])rocurcd in some ])arts of Saxony 
as a secondary product in the roasting of cobalt ores 
(the arseniurds of cobalt). It is (Icpositcd in long 
horizontal Hues {poison flaes, or Giftfdnf/en), and is 
purified by sublimation.^ 

Arsenions acid is manufactured in Cornwall, from the white mnndic or 
mispickel found with the tin ore. In the impure state it is deposited in 
the Jong horizontal flues of the burning liouses from wdiich it is taken for 
the use of refin(.Ts, its value being about ten sliillings per ton.^ In this con- 
dition it has a grey colour, and is either pulverulent or in soft crystalline 



llefaiing Fernave. 

e. Ash-pit, b. Fire-place. 
«. Cast-iron ])ot. 
d. Cylindrical head. 
ff. The chimney. 


masses. 

The rough arsenions acid is brought to tlie arsenic works from the burning- 
houses in different parts of Cornwall. It is first separated from sulphur in a 
common reverberatory furnace, having a flue several hundred yards in length. 
The heat is low at first, and is gradually increased. By this means tlie sulphur 
is dissipat(jd before the arsenic is volatilized. The process is carried on for 
several weeks, or even months. The fire is then extinguished, and the arsenic 
removed from the flue. The w aste rubbish is used for destroying weeds, &c. 
in giirden walks. 

The arsenions acid tli'us obtained is then sublimed in conical cast-iron 
kettles^ about 2^- feet high, and from 15 to 18 inches in diameter at the base. 
These kettles are hollow truncated cones, dosed at the top by an iron plate 
perforated for an iron stopper ; but o])en at the bottom. Ten or twelve of 
these kettles are placed in a circular form on an iron plate, to which they are 
clamped by a flangti. This plate forms the bpttoiri to all the kettles, and is 
heated by a fire beneath. The rough arscTuc is th( n ijitroduced through the 
top aperture, and, heat being apjdied, is sublimed. Several charges are in 


^ For further particulais, consult the paper of .1. If. Vivian, Tmns. ’Royal Gad. Sodefy d 
&mwa}}, i. 00. ' 

® Mr. J. Taylor, Ann. PHI. N.S. iii. 452. 

^ Quart. Min. Itev. v\>l. ii. 88 ; and Mr. Davies Gilbert, Varoch. Hist, of Cornwall^ iii. 805. 
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tins way introduced, until a sufficiently thick' cru^t has been deposited within : 
the clamps are then taken ofl;^ and the kettle conveyed into the open air, 
where the crust is removed.^ The fumes from these Works are most injurious 
to neighbouring vegetables and animals. In the human subject eruptions, 
principally about the lips and nose^, arC produced by thcni.^ 

Iji 1826, eighty-three tons of inanufacturcd arsenic were shipped at Penryn.^ 
In 1812, Mr. Ileiiwood stated that not less than from 600 to 800 tons were 
pre])arcd annually. 

PiiOPiiiETiES. — Arsenions acid occurs both crystallized and amorphous. 

1. CrijiiiaUized avHeniouR acid, — Arsenious acid, AsO^, is Isodimorphous ; 
that is, it crystallizes in two distinct forms (dimorjihous), both of wliicli are 
isoinorphous w'ith the oxide of antimony, SbO^. 

a. Octahedral arsealous acid , — This is the usual crystalline form of 

white arsenic. It inay bcj readily obtained 

Pig. 115. Fig. 110. in this form by sublimation (see fig. 117, 

)). 646), as well as by cooling a boiling 
saturated acpieous solution. The crystals are 
transparent, and are usually regular octohe- 
drons (fig. 115), or sometimes tetrahedrons 
(fig. 110). The conversion of transparent 
Pic'fjfhr Regular Teira- arsenious acid into the opaque, enamel- 

Odohcdroii ‘ hedron. like acid is probably the passage of the amor- 

phous to the crystalline state. 

/3. Right rhonihic arsef/iof/s arid , — AVohler found in a cobalt-roasting 
furnace arsenious acid crystallized in hexahcdral ])lates derived from a right 
rhombic ])rism. By sublimation, as well a.s by solution in hot w^ater, these 
crystals yielded octohedrons and tetrahedrons. 

2, Ainorjdwas arsanioufi acid, — When recently prepared, arsenious acid 

is in the form of large, glassy, colourless or yellowish, traiisj)areiit cakes 
{vitreous or glacial arseuious acid), Prcquently the cakes consist of con- 
centric laminte, formed by successive sublimations. Tliese masses soon become 
opa(|iie and white externally, like enamel {opague or enauicUlike arsenUnoi 
((cl(l)y the opacity gradually extending towards tlui centre ; and, in some 
cases, the acid becomes friable and ]mlveruleut. Kriiger^ ascribes the change 
to tlie absorption of water from tlie atmosphere, for lie says it only takes 
place in moist air, and is attended with an increase of weight, but only to the 
extent of of the w^hole mass. Mr. Phillips^ has taken the same view’^ 

of the subject. I had some arsenious acid wliich has remained transparent 
for more than two years in a glass tube hermeticafly sealed : the tube wms 
subsequently cracked, and then the acid became opaque. This fiict is coii- 
ftrmatory of the opinion just stated.® The cliange from the transparent 

1 tienwoodjiu The Seven th Annual Report of the Royal Cormoall Foly technic Society^ Falmouth, 

^ the above information was obligingly communicat* d to me, vivd voce, by Mr. Henwood. 

Wk and some other informatio^j as well as for samples of tlic rough arsenious acid from 

Wheal Vor tin mine, I am indebted to Mr. Ferris, surgeon, of Truro. 

4 of the Royal Geological Society of Cornwall, iii. 360. 

5 Arch. ii. 473, quoted in GmeliiPs Jlandh, d. Chem. • 

g of the Fharm. 4th edit. 

In the first edition of this work, I stated that arsenious acid became opaque in an air-tigh^J* 
vessel. 1 have since had reason to believe that the bottle referred to was not completely aisrlight, 
enough covered by a varnished bladder. 

VOL. 1. 2 T 
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to the opaque state is by some persons regarded as the transformation from 
the amorphous to the crystalline condition^ the opacity depending on the 
presence of a multitude of very small crystals. It is remarkable, however, 
that the density is diminished, while, according to some, the solubility is 
increased, according to others it is decreased, by this transition. 

Professor Guibourt,' Mr. Phillips, and Dr. Taylor, have each found the 
density of the opaque variety to be less than that of the transparent. Trans- 
parent arsenious acid has a sp. gr. of 3*7391, according to Guibourt (3*715, 
Phillips ; 3*208 to 3*333, Mitchell and Durand; 3*798, Taylor). It dissolves, 
according to the same authority, in 103 parts of water at 59®, or in 9*33 
parts of boiling water, and the solution feebly reddens litmus. Opaque 
arsenious acid, on the other hand, according to Guibourt, has a sp. gr. of 
3*695 (3*529, Taylor; 3*620, Phillips), is soluble in 80 parts of water at 
59®, or in 7*72 parts of boiling water, and the solution restores the blue 
colour of reddened litmus ; but 1 find that both kinds redden litmus, and Dr. 
Christison has observed the same. Dr. Taylor ^ did not find any difference 
in the solubility of the two varieties. He found that water perfectly cooled 
from a boiling saturated solution will retain from ten to twenty or more times 
the quantity of acid in solution than it will take up at common temperatures 
without heat. • Bussy,^ on the other hand, found the transparent acid to be 
at 55® -P. about three times as soluble as the opaque acid. He describes 
the various anomalies observed in the solubility of arsenious acid to the 
mixture -of the tw^o varieties of the acid in the same solution; for by 
prolonged ebullition in w'atcr the opaque acid is rendered transparent, while 
under the influence of water and a low temperature the transparent is con- 
verted into opaque acid. Arsenious acid is soluble in alcohol and oils. It is 
of importance to know that the presence of organic matters very 'much 
impairs the solvent power of watfer for this acid — a circumstance wdiich readily 
explains why arsenious acid has not, in some cases, been found in the liquid 
contents of the stomach of persons poisoned by it. Arsenious acid has little 
or no taste, as Plenck,^ Addison, and Christison, have remarked : and 
neitlier in the solid nor vaporous form has it odour. At a temperature of 380® 
P. it volatilizes : when heated under pressure it liquefies, and is converted 
into a transparent glass. 

Characteristics, — These may be conveniently and usefully discussed under 
three heads :-^a. The characteristics of solid arsenious acid ; — the charac- 
teristics of a pure solution of arsenious acid; — y, the characteristics of 
arsenious acid in organic mixtures. 

a. Of Solid Arsenious Acid. — The characteristics of solid arsenious acid arc 
(besides its physical pro])crties before mentioned), principally three, — its 
volatility, the garlic odour evolved by throwing it on ignited charcoal or 
cinder, and the qualities of the metallic crust obtained by reducing the acid. 

1. Its volatility, — Heated on the point of a penknife in the flame of a 
spirit-lamp, arsenious acid produces a white^smoke, and speedily disappears. 
If the acid be heated in a test tube of narrow bore, a crystalline sublimate is 
obtained: the crystals are sparkling, and, when examined by a magnifying glass, 

* Journal de CMmie Med. t. ii. 57, Paris, 1826. 

- Gu}fs Hospital Reports^ vol, ii. p. 83. 

Jourti. de Rhafm. el de Chim, 3e S^r. xii. Nov. 1847. 

* Toxicologia, ed. 2iida, 26. 
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are found to be regular octohedrons (see fig. 
115) and their modifications (see fig. 117). 

The impediments to the operation of this test are 
alkaline or earthy bases which retain a portion of the 
arsenious acid, and ])revent its rising in vapour : borticic 
acid niay be used to counteract their influence. 

ITic fallacy of this tost is, tliat other wliite solids 
(as corrosive sublimate, hydroclJoratc of ammonia, oxalic 
acid, &c.) are volatile, and produce a white smoke when 
heated. 

2. Garlic odoar . — If arsenious acid, or an 
arsenite, bo put on a piece of red-hot cinder or 
charcoal (placed for coiivc^nience in a saucer), it 
evolves a scarcely visible vapour {metallic 
arsef?io)y having- a garlic odour, and which, at 
the distancci of an inch or two from the cinder, 
is converted into a dense, wliite, odourless smoke 


[arsimioun acid). The deoxidation of the acid is essential to the production 
of lh(‘, garlic odour, -h3C=r^As-f ; hence no odour is perceived 

when arsenious acid is placed on a heated metallic or glass plate, and is 
not in contact with any organic substance capable of eilecting its reduction, 
llic white smoke (ansenious acid) results from the oxidation of the metallic 
arsenic, As-fO'^ = Asf>^. 


I'lio impediment to th(5 action of this test is the presence of organic matter (as floui’) : 
this, by Inmiing, developcs a strong odour, which masks the smell of the vapoui’ of 
lt)e metallic ariionic. 


The fallacy attending it is, that some other bodies (as ])hosj)l\()rus, wdth certain of its 
compounds and sontc organic matters) evolve wlnm heated a garlic odour. Vanquelin, 
lliirnicl, and Orfila, have sliown that a eompaund of albumen and ffit , which exhaled this 
odour when licatcd, did not ('oiitain a partich^ of a,r>senious acid. It is true,’’ say these 
experimenters, “ tliat arsenieum evolves a. garlic odour when volatilised ; but even 
wlien this is well characterised, it. is iusutlicient to establish the exisieiiee of the oxide of 
arsenic, since it belongs to some other substanees ; ami it is not impossible that tticrc may 
l)(^ developed in tin; stomach, during digestion, substances which exhale an analogous 
odour, w hen heated.” 


3. Formation of a metaUic craat. Reduction test . — If arsenious acid 
be intimately mixed with frcshly-ignitcid hut cold charcoal, or still better with 
a mixture of charcoal and carbonate of soda, (as tlie residue obtained by 
incinerating in a covered crucible tartrate or acetate of soda), and lie.atcd in a 

glass tube, the acid is deoxidized, and yields 
metallic arsenic, which is sublimed into a cooler 
portion of the tube, wdierc it condenses, and forms 
a metallic crust, 2AsO^ -f 3C == 2As -J- 300^. 
(see ante, p. 038). A common cylindrical 
test tube answ'ers v(jry well; but the reduction 
tube of Berzelius (fig. 118) is to be preferred. 
TM characters of the arsenical crust (see ante, 
p. 038) are — the brilliancy of its outer surface, 
which is frequently equal to polished steel or 
looking-glass ; the crystalline appearance and 
greyisfl-white colour of its inner surface ; itS 
Bcrzelius\s reduction tube. volatility ; its conyersion, by suj;)limation, up and 
down the tube, into octohearal crystals of arsenious 
i^cid (see fig. 117), which may be dissolved in distilled water, and tested by 
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the liquid re-agciits prosciitly to be mcntioDed ; and its yielding arsenic acid 
(AsO®) by dissolving it in nitric or nitro-liydrochloric acid^ and carefully 
evaporating the solution to dryness. The arsenic acid is known by the reel 
precipitate (SAgO^AsO^, arseniate of silver) produced on the addition of 
nitrate of silver : but if the evaporation has not been earned on sufficiently 
far^ some hydrochloric acid or chlorine will be left^ which forms a while 
precipitate (AgGl, chloride of silver) with nitrate of silver. The arseniate 
of silver may be reduced, if necessary, by mixing it ivitli charcoal and boracic 
acid, and heating it in a glass tube. 

In some cases flie metallic crust is imperfectly formed, or is masked by some decom- 
posed organic matter. Whenever any donht resju'ct.ing its nature is entertained, proceed 
as follows : — Cut off with a file t he portion of the tube which contains the suspected 
crust, roughly powder it, introduce it into another glass tube, and ap]dy heat. 

Tlio metallic cliavacter of the crust is sometimes rendered more evident by applying to 
it, for a few seconds, tlie flame of the sj)irit-lamp, whicii drives otf a black powder {black 
or suboxide of arsenic, ^LsO ?) and Icavesjhe brilliant mctiil. If the boat be continued too 
long the metal itself sublimes. 

Tins black oxide of arsenic is more volatile than metallic arsenic, but less so than 
arsenious acid. 

fall tmes to wliieh Ihis test is liable arc ])rincipally two — a charcoal ciust may, by 
an inexpcriciiced experimenter, ])c mistaken for tlu' arscmical crust ; ami I have scon 
students contonud a striituin ol globules of jnm*cnry (obtained by r(‘ducing calomel) Avitli 
the arsenical crust. Careful examination, especially by a magnifying glass, will, liowevTr, 
easily enable the experimenter to distinguish them : tlic inner surface of the chfii’coal ernst 
is brown, |)owd(‘rj% and dull; whereas that of the arsenical crust has a crystalline texture, 
iron-grey colour, and shiny appearance ; tlic sublimate obtained by reducing calomel or 
mercurial compounds has all tlic brilliancy of arsouicuiii, but by a glass is found to consist 
of minute globnle^s which may be made to coal(\s(!e by the point of a knife. Lastly, the 
arsenical may l)C distinguished from all other crusts by oxidating it, as before directed, 
and converting it into arsenions or arsenic jund, which can be readily recognised by tht; 
tests already nient ioned : — a proreedinr/ which ofo/hi never lo be owUied. 

As a dcori^ziiig agent, freslily ignit(!d charcrial alone may be (Muployed to convcM’t 
arsenious acid into arsenicuin. The presence of the carlKuiati*. of soda or potash is usciiil 
by preventing the volatilization of tlic arsenious acid imtil it becomes sutlicientlv heated to 
sut er reduction by the carbon (sec ante, p. 038). But on the otlicr hand, when 
(uther of these salts is pn'sent, a jjoriion of arscnicum is retained as arseniuret of 
sodium or of potassiuni : licnee, when t bo (juantity of acid to be reduced is smnll, 
charcoal alone has been recommended ; but when flic fjuantity of material is conside- 
rable, it is iircterablc to employ an alkaline flux. Soda -flux is prefe; ruble to potash -flux, 
{t. e. blackmiix) because the latter attracts wntiw from the atmosplicre. Soda-flux may lx; 
prepared by accurately mixing bicarbonate of soda with charcoal, and heating the mixturi'- to 
redness to drive ofl the water. ^ If the subst ance to be reduced bo an arsciiitc ( as of silver, 
^ knie), or an arseniate (a.s of silver), a mixture of charcoal and boracic acid 
should be T^ed. Bor the reduction of Ibe arsenical sulpliuriits (as tbe iirecipitate obtained 
by passing hydrosiilphuric- acid gas tlirougb a solution of arsenious acid) a mixture of two 
parts of Ignited carbonate ot soda and om^ of eliarcoal should be employed. Tlic alktdi is 
here essential, in order to combine with the sulphur, 2AsS34-6(Na(),&)2)-f 3C=3As-f 
9CO*-f"6NaS (see ante, p. 038). \arious other deoxidizing agents have been recom- 
mended ; as formate of soda by Goidiel,* oxalate of lime by Du Menil,^ oxalate of soda 
by Dr. M^Gregor,^ and cyanide of potas.sium. I find that cpiadroxalate of potash (see 
ante, p. 522) answera vei^ \yell. None of these, H^iwever, present any advantage over 
charcoal save that of not soiling the tube (an oiecurrence easily avoided by using a glass 
funnel, as recommended hj Dr. Christison, or which may be obviated by wiping the tube, 
after the introduction of tf e mixture, with a wisp of paper or feather), whue their com- 
parative scarcity and greater cost objections to their employment. 


’ fi4 ilfiu’.s 0km. lleoreaf. 8th edit. 140. 

^ Hand, d, Ueag. u. Zerlegurtgdehre, ii. 2G8, Leingo, 1830. 
* London Mediced Gazette, xiii. 613. 



Characteihstics of a solution of the Acid. — ^Liquid tests. 645 

Ch^acters of a pure Aqueous Solution of Arsenious Acl<t.-^When 

powdered arsenious acid is boiled in distilled water it very slowly dissolves, 
part of it floating on the surfVice of the liquid, or aggregating in small 
lumps at the bottom of the vessel. Tliis character of white arsenic has some- 
times become important in medico-legal investigations (see Dr. A. Taylor, On 
Poisons j p. 335). 

A clear watery solution of arsenic has a very feeble acid reaction on litmus. 
Its taste is feeble. By evaporation on a glass plate it yields octohedral crystals 
(see antCj p. 643, page 117). It yields a white precipitate with lime water; 
a yellow colour, and, on the addition of hydrochloric acid, a yellow precipi- 
tate, with sulphuretted hydrogen water ; a green precipitate with arnmonio- 
siilpliate of coi)pcr ; a yellow precipitate with ammonio-iiitratc of silver ; it 
(Wolves arseniuretted hydrogen gas when mixed with zinc, and either sulphuric 
or hydrochloric acid {Marsh's test) ; and lastly, wlicn boiled with liydro- 
(jliloric acid and clean copper foil it gives a grey metallic coating to the latter 
{Helnsrfis test). These tests n^xpiiro individual iiotice. 

1. Lime Water , — Lime water (CaO-}-A(j) occasions a white ])recipitalc 
(arsenite of iime, 2CaO,AsO*^), with a solution of arsenious acid. The 
precipitate is soluble in most acids. 

I'hc impedimetifs to tlu* ()]K'ration of this lest nrc!, a large qiiiiiitiiy of water and fi^e acids, 
vvhi(!li hold it iu stjlutioii, and gi4ituioiis aad uh'agmoiis liquids, wliich kec'-p it suspended. 

fallacies of this test arc, earbunates, oxalates, tartrates, &c. whicli also throw down 
white precipitates with lime water. On the wliole, it is a test of very little value. 

2. Amnumio •sulphate of Copper, — If a dilute solution of aininonio- 
snlphato of copper (CuO,2Nl[-bHO,SO'^) be added to a solution of arsenious 
acid, a pale green precipitate {arsenite of copper, 20u0, AsO'^ p], called 
IScheeles green), soluble both in nitric acid iiiid ammonia, is obtained, 
and sulphate of ammonia, with excess of ammonia, remains in solution. 
This test is prepared as follows : — Add (cautiously) liciuor ammouiro to a 
solution of the sulphate of copper, so as to rc-dissolve the oxide of copper, 
wdiich it at first throws down. Care must be taken not to employ too 
much alkali, otherwise the test will not act. Moreover, the solution must 
not be concentrated, or no precipitate will be obtained. This test, though 
characteristic when cautiously ajipluxl, is not very delicate. 

Tlie impedimnts to the act ion of this test are astringents, as tea, infusion of galls, &c. 
wliicli pn;vent its acting charactiiristically. 

fallacies to be guarded against arc, yellow-coloured and otlier organic fluids, as 
(h^eoctiim of onions, which give a green colour, and slight- precipitate, even tliough no 
arsenic be present. • 

3., Avimonio-nitrate of Silver : Hume's test, — If a solution of ammoiiio- 
nitrate of silver (AgO,2NH3,NO^) be added to a solution of arsenious acid, a 
yellow precipitate {arsenite of silver, %AgO,AsO') takes place, and nitrate of 
ammonia, with excess of ammonia, remains in solution. The jnecipitate is 
soluble in liquid nitric acid, solution of ammonia, and in solution of 
nitrate of ammonia. Tlie mode of preparing this test is as follows: — Add 
a few drops of liquor ammonim to a solution of nitrate of silver, so that the 
oxide of silver wdiich the alkali at first throws down may be nearly, but not 
entirely, redissolved (see Solutio^drgenti Ammoitiaii, E.). Ufet care ify 
requisite to add neither too much nor too little ; for if too much^|>e employed, 
f he solution will not occasion any precipitate nvith afsenicAs acid ; anSl if 
too Httle, it will produce a precipitate (3AgO,ePO^) with phosphate of 
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soda (2Na0,H0,^?P05), similar in colour to that produced with arse- 
uious acid. The only certain way of. knowing when the proper quantity 
has been employed is to test the solution. Arsenious acid, but not phos- 
phate of soda, ought to occasion a precipitate with it. This test is more 
delicate than the preceding one. 

The impeMmenh to the oi)cration of tliis test arc, free acids, (fis hydrochloric, nitric, 
acetic, citric, or lartaric), cliioridos, and Urganic inaiters. Tlie acids may he readily 
neutralized by an alkali. If common salt, or other metallic chloride, b(i present, ammonio- 
nitrate of silver throws down a ydiite ])rcci])itate (AgCl, chloride of .nker\ even thougjh 
a considerable quantity of arsenic h('- present. To obviate this, add a few drops of nitric 
acid, then an (ixcess ol* a solution of iiilratc of silvcw. Filter to get rid of the precipitated 
cliloridc of silver, and apply the [immouio-nitratc of silver. The presence of much 
organic matter impedes the action of this test. 

AmmoTiio*nitrate of silver, wlnm properly prepared, docs not occasion a yellow pre- 
cipitate with any snhstmicc savc^ Jirsemous acid ; and hence is not subject to any fallacf/ 
of that kind. If, however, it he not properly prepared, it may occasion a yellow proei])i- 
tate {phosphate of silver^ 3AgO,^PO^) with phosphate of soda. There is an optical fallacy, 
against which the student ought to be pul upon his guard : if ammonio-iiitratc of silver 
be added to certain yellow licpiids containing common salt, a white precipitate (chloride of 
silver) is produced, which, seen tlirough a y^ow medium, might, by a careless observer, 
be mistaken for a yellow precipitate. 

4. Hydrosulphtiric acid {Sulphur el led. Hydro f/en, HS.). — This test 
may be emjdoyccl either in the gaseous form, or iu the form of sulphuretted 
hydrogen water (see ante^ pp. 363, 364) ; but the former is to be prefemnL 

If sulphuretted hydrogen water be added to a solution of arsenious acid, 
the liquid is rendered yellow ; and on the addition of a few drops of a strong 
acid (as of hydrochloric acid) a yellow' precipitate {orpimeui, iersulphuret of 
arsenic, or sulpharsenions acid, AsS^) falls. If the gas be passed through 
a solution of arsenious acid, a" yellow precipitate (AsS-*^) is produced, whih‘. 
the oxygen of the arsenious acid, and the hydrogen of the hydrosulphuric 
acid, unite to form water, As03 + 3IIS = AsS‘'^ + 3II0. 
In order, howxvcr, for this effect to be produced, it is 
necessary that the liquid be slightly acidified by some acid 
(as the hydrochloric). .If the liquid be already acid, we 
must neutralize it by cautiously adding an alkfili, and 
then acidify by hydrocliloric acid. 

Iti applying this test w^e may place the suspected liquid 
in a test-tube, or conical wine or alc-glass (fig. 119); the 
gas being developed in a common Florence flask (or two- 
necked bottle) : the mouth of the flask, is closed by a cork, 
perlbrifted by a tube curved twice at right angles. 

There is, however, an objection to this mode of pro- 
cedure : if the gas be disengaged too rapidly, it frequently 
carries over with it a portion of the ingredients (sulphuric 
acid and sulphate of iron, see ante, p. 363) employed in 
generating it. Hence it tf>s desirable that it should be 
w^ashed, by passing it through water, before it is ‘allowed to come in contact 
with the arsenical solution. The following apparatus (fig. 1 20) is, therefore, 
to be preferred for this operation. 

t The ingredients for producing the gas aie contained lA the flask a, the acid 
being introduced by the funnel S. The disengaged gas is washed by being 
transmitted throi%li the water contained in the bottle c, and is then con- 
veyed into the arsenical solution contained in a conical test or ale-glass. 


Fm. 119. 



Mode of passing hy- 
drosulphuric acid 
through an arseni- 
cal solution. 
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Fig. 1 30 . The ingredients for developing the 

gas are a metallic sulplinrct (as of 
iron or antimony) and sulphuric or 
hydrochloric acid. (For the etiology 
of the process^ see antcy p. e‘ 563 .') 
Sulphuret of iron and dilute sul- 
phuric acid are to he preferred. 
After the gas has passed through the 
arsenical liejuid for a few minutes, 
portions of the yellow tersulphuret 
of arsenic (prpimant') begin to fall 
down. Tlie separation of tlie preci- 
pitate is promoted by ebullition, and 
the exposure of tlie solution for a 
few hours to the air. 

The essential cliaracters of the 

Appamitis for the passage of sutphirotled precipitate are, its yellow colour, its 

hgdfogen 'through an arsenical solution. insolubility ill liydrocliloric acid, its 

rapid solution in liquor ammoni?e, 
forming a colourless aiid very limpid liquid, and its yielding metallic arsenic 
when dried and heated with either sodu-ilux or jiotash-llux. When the 
quantity of tersulphuret is small, some difficulty may be experienced in removing 
it from the filter for reduction. The readiest way is that recommended by 
Devergie : Collect it on the filter in as small a space as possible, then wash it 
with liquor ammonim, which dissolves it. The filtered liquid may then be 
evaporated in a capsule or watch-glass : the ammonia flics off, and leaves the 
sulphuret. 

Hydrosulphuric acid produces yellow precipitates with some other substances, as well 
as with arsenious acid; and, therefore, the a])j)carauee of a yellow precipitate on the 
a})plica tion of hychosuljdniric acid does not ])rovc I he prescncti of arsenie,. ^ 

1. The salts of cadmium yield, with liydrosulphuric acid, a yellow precipitate, CdS ; but 
this is insoluble in liquor aimnonia*, and solublc in hydrochloric acid. Cadmiimi has been 
detected in some preparations of /hic.* 

2. Perchloride of SnCP, sold for the use of dyers under the name of spirit of tiny 
yields, with hydrosulphuric acid, a yellow precipitate;, SiiS", which is soluble, though with 
difliculty, in liquor ammonim, and is also soluble in concentrated liydrocliloric acid. 

3. A solution of tartar (KO,SbO'VT) yields, with hydrosulphuric acid, an oran^e- 

red precipitate, SbS**; which is soluble lioth in liquor ammoniro and in hydrochloric acid. 
Dilute solutions of emetic tartar yield paler-colourcd precipitates, somewhat resembling 
those produced in arsenical solutions. ^ 

If hydrosulphuric acid be transmitted through a liquid in which pulvis antmonialis has 
been boiled, tne solution becomes of a reddish yellow colour (ShS*^). 

Bihyd/rosulpJmte of ammoniay (NH^2H.S) commonly called hydrosulphvret of ammonia, 
(described at p, 451), is sometimes employed as a substitute for hydrosulphuric ^id, an 
acid being added at the time of applying it, to neutralise the ammonia; but it is liable to 
sever^ serious objections. When frc3i prepared, it causes a yellowish precipitate with 
arsenious acid, red with emetic taitar, ana black with solutions of lead ; but by exposure 
to the air for a day or two, it fonns a white precipitate Vith arsenious acid, yellow with 
tariar, and red with lead ! 

Dihydrosulphate of ammonia occasions yellow prccipitate^s wdth the salts of cadmium, 
bichloride of tin, and emetic tartar, without the addition of ^ an acid, and therefore 
may be employed to distinguish these •metallic salts from arsenious acid, which requbts 

1 Vide Thomson’s History of Chemistryy ii? 220. 
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the addition of an acid to enable it to form a yellow precipitate with biliydrosnlphate of 
ammonia. 

5. Nascent hydrogen ; Marsh's tesL — If arsenious acid be submitted to 
the action of nascent hydrogen, obtained by the action of zinc on diluted 
sulphuric acid, it is deoxidized, As0^4-6Zn+6(H0,S0^) = 6(Zn0,S0''*) + 
AsH^ 4-3110, and evolves arseniuretted hydrogen gas, AsH^. — Tliis gas is 
recognised by the following properties : — 1, it has an alliaceous odour ; 2, it 
bums with a bluish- wliite flame and the evolution of a white smoke (anfenious 
acid) ; 3, its flame deposits on a cold plate of glass, mica, or porcelain, held 
in the upper part of the flame, a black spot or ring surrounded by a larger 
white ring of arsenious acid ; 4, if the gas be transmitted through a glass 
tube heated to dull redness, it is decomposed into its constituents, the metallic 
arsenic being deposited on the tube ; 5, if arseniuretted hydrogen be trans- 
mitted through a solution of nitrate of silver, free nitric and. arsenious acids 
iire formed in solution, wdiile metallic silver is precipitated (see p. 651). 

This test, which is the discovery of tlie late Mr. Marsh, of Woolwich,^ may 
be thus applied Mix a small portion of the suspected liquid with some 
diluted sulphuric acid (1 part oijynre oil of vitriol and 7 or 8 parts of water), 

^ and pour the mixture over some pieces of zinc previously introduced into a 
proper apparatus : bubbles of mr immediately make their appearance. If no 
arsenious acid be present, the evolved gas is hydrogen ; but if the liquor hold 
arsenic in solution, arseniuretted hydrogen gas is formed. Care must be 
taken not to apply a lighted taper to the jet of gas before the air is expelled, or an 
explosion may be the result. This gas is recognised by the before-mentioned 
characters, which, on account of their importance, require separate examination : — 

a. It has an alliaceous odour. 

fi. It burns with a bluish-white flame and the evolution of a whitish smoke 
(AsH^-f 60 =As 0^4-3H0). If a plate of mica (commonly termed talc) or 
of common window glass, or of porcelain (as a white saucer or dinner plate), 
be held a short distance above the flame, arsenious acid in a finely pulverulent 
state is deposited on it, forming a white crust : if the plate be depressed so as 
to cut the flame, and thereby slightly to impede the combustion of the gas, a 
blackish stain is also obtained ; this in the centre is metallic arsenic, and in 
the circumference eitlier the suboxide of arsenic, AsO [?], or the hydmret of 
arsenic, AsH^. Around the black stain a white film of arsenious acid is 
deposited. Or both the black and white deposits may be readily and simul- 
taneously procured by hohhng vertically over tlie flame a test tube or a tube 
of glass nine* or ten inches long and a quarter or half an inch in diameter : the 
tube becomes lined for the space of several inches with metallic arsenic 
and arsenious acid, and the garlic odour can be detected at either end of the 
open tube. Or a small glass funnel may be substituted for the tube. 

In order to prove that the white deposit is arsenious acid, and thereby that 
the gas was arseniuretted hydrogen, a solution of the arsenious acid should be 
obtained, and the liquid tests for this body applied to it. To obtain solutions of 
the acid, let the flame successively play beneath three or four drops of water 
placed separately on the under side of the plate of mica; then apply the liquid 
tests for arsenic before rfientioned.^ Or apply sejiarate drops of the liquid 

% jt 

^ Transardions of l/ie Society of Arts, li. C(J ; also, London Medical Gazette, xviii. 650. 

^ Hcrapath, London MeSlcal Gazette, vol xviii. 889. 
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Fio. 122. Pio. 121. 



Fig. 121. — a, A syphon tube, h. Stop- 
cock. c. Wooden block, d. The 
pillar, e. Caonf-clionc slips, to 
fasten <lie tube to the pillar, f. Plate 
of mica or i!;la.ss. 

Fig. 122. — Small glass bucket. 


FiCx. 123. 



Ajpparatm. 


tests themselves to the plate, and then let 
the iSame play on them successively for a few 
minutes : the characteristic effects of arse- 
nious acid will be obtained. 

Various forms of apparatus may be used for this 
experiment. That employed by Mr. Marsh is a 
simple glass tube, bent like a syphon (%, 121). A 
bit of glass rod is dropped into the shorter leg, then 
a piece of clean sheet zinc ; the stop-cock and jet 
are afterwards to be inserted. The susiiectcd liquid, 
mixed witli the dilate acid before mentioned, is to 
be then poured into the long leg. Effervescence is 
tlien produced, and after allowing the air to be ex- 
pelled, the stop-cock is to be closed ; and when a 
sufficient accuuiiLlatiou of gas has taken place, it is 
again to be opened, and the gas ignited. 

Where the matter to be examined was very small 
in quantity, Mr. Marsli put tlic suspected liquid, 
the acid, and the zinc, in a little glass bucket 
(fig. 122, y), attached to the stop-cook by a platinum 
wire, and tlion introduced it into the short leg of 
the syphon, previously Jillcd with common water. * 

When tlic quantity of arsenical liquor to be tested 
is large, an inverted bell-glass with a stop-cock 
attacJ led may he used . Th e zinc is suspended within. 
The bell-glass is immersed in the (liluted acid to 
which the suspected liquor is added. This appa- 
ratus is similar to tliat used for obtaining fire oy 
the aid of a stream of hydi’ogen gas thrown on 
spongy platinum. 

A moditicatioTi (fig. 123) of Mr. Marsh’s appa- 
ratus is supplied with two bulbs, one in each leg of 
the instrument, and presents some advantages over 
the simple syphon tube : thus it enables us to collect 
a larger (juantity of gas, while the bulb assists in 
checking the frothing by breaking the bubbles. 

But the simplest, cheapest, and often the most 
nsifful form of apjiaratus, is a two-ounce wdde- 
mouthed jdiial, with a cork perforated by a glass 
tube or tobacco-pipe (as in fig. 12l!). It presents 
this great advaiuagc, tliat avc can employ a fresh 
a))par<iins for cveiy experiment, and thus avoid all 
])ossil)ility of contnniination from arsenical liquids 
used in ])rovious experiments. 

Dr. Lethcby* has suggested some useful modifi- 
c.it ions in this apparatus. If an 
Fig. 124. additional small bulb be blown 

between the stop-cock and the 
bulb a, fig. 123, it serves to 
break the bubbles or froth. 
Moreover, if the cross-piece b he 
doubly bent, thus it pre- 
vents the retrogression of the gas 
from thcj bulb ei to tlie bulb c. 

•y. If arseniuretted liydro- 
gen be subjected to a r^d 
heat it is decomposed into 

.../ 

* Pharm, 

1845. 
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arsenicum, which is deposited, and hydrogen gas, which escapes. The gas 
may be generated in a double-necked bottle, or in a wide-mouthed bottle, 
closed by a cork bored "with two holes (fig. 125) ; and may be allowed to escape by 
a horizontal tube (made of difficultly fusible glass), which may be heated by a 
large-wicked spirit lamp. The gas is decomposed by the heat; and the 
arsenicum is deposited in the form of a metallic ring, beyond the flame and 
nearer the aperture. 

Fig. 125. 
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Apparatus for subjecting Arsenmreiled Ih/drogeu to the action of Heat or of Nitrate of Silver. 


a. Bottle for generating the arseniurettetl hy- 

drogen. 

b. Funnel, or lube, by which the sulphuric acid 

and arsenical liquor arc introduced into the 
bottle. 

c. Escape tube, supplied with a bulb, to con- 

dense any liquid which may rise from the 
bottle. 

d. Wider tube, loosely filled with asbestos [or 

cotton wool] to impede the passage of any 
water. This is not essential. 


e. Narrow tube of difficultly fusible glass, drawn 

out to a fine point at the extremity. 

f. Spirit lamp. 

g. Curved and perforated metallic plate (copper, 

zinc, or tinned iron), to support the glass- 
tube in the event of its softening by the heat. 

h. Curved glass-tube, which may be substituted 

for the tube e, when the gas is to be passed 
through a solution of nitrate of silver. 

i. Test-glass, containing a solution of nitrate of 

silver. 


The detection of axseniuretted hydrogen by heat was suggested by Liebig,* Berzelius,^ 
and Chevallier.3 Some useful and practical improvements in the mode of applying this 
test were suggested by MM. Kceppelin and Kampmann.** The Commissioners appointed 
by the Frencli Academy iutroduced some additioiial modifications of the experiment.® The 
latter recommend that the tube e should be coated with gold or silver loaf, and subjected 
to the heat of a coal fire, which is preferred to the spirit-lamp flame, as it more effcctuafiy 
decomposes the gas. But it complicates the operation, and renders it much more difiiciJi 
of performance. 

The arsenicum deposited in the tube may he recognized by its physical and chemical 
pr^erties before described (see ante, pp. 638, 643, imd 644). 

If the arseniuretted hydrogen be completely decomposed, hydrogen only will be evolved 
by the extremity of the tube e. But as a portion of gas may escape decomposition, the 
jet should be set fire to, and attempts made to obtain arsenical spots on a plate of porcelain. 

S. If the arseniuretted hydrogen be passed ^lirough a solution of nitrate 
of silver, a mutual reaction between these substances is effected. Black 
metallic flocculi are deposited, and a solution of arsenious acid is obt/ained, mixed 

* Journal de Pharmacie, t. xxiii. p. 568. ' 

® Ibid. t. xxiv, p. 180. 

^ Joum. ddinidm. ^Sd. t. v/ 2e Scr. p. 380, 

^ Jaurn. de Pharmacie, t. xxvii. p, 480 ; Lond. Med. Qaz. Aug, 20, 1841. 

® Ibid, t. xxvii. p, 426. 
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with free uitric acid, 6(AgO,NO®)-f AsH3=6Ag + AsO'^-|-;5HO + 6NO®. 
Hydrochloric acid is then to be cautiously added to the decanted liquor, to 
convert the excess of nitrate of silver into the insoluble wliite chloride of 
silver. The filtered liquor may then be tested for arsenious acid. Or it 
may be evaporated to dryness, during which operation the nitric acid oxidizes 
the arsenious acid, and converts it into arsenic acid, AsO^, which constitutes 
the dry residuum. This yields a brick-red precipitate, 3AgO,AsO^, with a 
solution of nitrate of silver. Or the concentrated solution may be transferred 
to Marshes apparatus. 

This test was suggested by Lassaime.^ It has been adopted by the Commissioners 
appointed by the French Academy.^ It is a very valuable mode of using Marshes test, 
ana prevents the loss of the first portions of gas. 

The apparatus fitted for perfonning Lassaigne’s test has been already described and 
figured (sec ante, p. 050, fig, .125, h). 

The black flocculi ])roduced in a solution of nitrate of silver by arseniuretted hydrogen 
are regarded by Ijassaigiic as metallic silver, by Graham^ as arseniuret of silver. It 
appears to me to be metaliie silver contaminated by some intimately adlierent arsenions 
acid, which can be removed by repeated wasliiug and boiling in water, and especially by 
washing with an alkaline solution. 

In the performance of Marshes test there are several impediments and 
fallacies, with which the student should be acijuaintcd. 

a. The impedimmts to the operation of Marsh’s test are, organic liquids (as j)orter, sonn, 
contents of the st omach, &c.), which occasion great frotliiiig, and choke up the jet. To 
obviate this, various methods have been advised ; such as greasing or oiling the interior 
of the short/ leg of the apparatus ; putting a layer of alcohol or oil on the surface of the 
liquid in the slawt limb, and placing the apparatus aside for an hour or two, to allow the 
hubbies to burst. These raetnods are all more or less obj(‘ctionahlc. They either imper- 
fectly fulfil the object intended, or they mask somewhat the quaUtitis of tlic arseniuretted 
hydrogen. 

The best mode of proceeding in these cases is to remove the arsenic from the liquid by 
Reinsch’s process hereafter noticed (seep. G52). But if it be thonglit desirable to get rid 
of the organic matter, the arsenical liquor should be evaporated to dryness, and charred 
either by heat, very cautiously applied, or by means of oil of vitriol. Banger and Flandin"* 
give the following directions for its execution : — Add to the organic matter contiiined in 
a porcelain capsule, of its weight of sulphuric acid, and heat until vapours of sulphuric 
acid ap])ear. TJic matter is first dissolved, but during the concentration it is charred. 
The liquor is to be constantly stirred with a glass rod. The carbonization is effected 
without any swelling or frotliing, and is to be continued until the charcoal is friable and 
aliuost dry. A small quantity of concentrated nitric acid or nitro-muriatic acid is t,o he 
added, by means of a pipette, when the capsule is cold. This convei'ts the arsenious acid 
into the more soluble arsenic acid. The mixture is then to be evaporated to dryness, 
ireiited with boiling w’^ater, and the limpid liquor introduced into Marsh’s apparatus, in 
which it never froths. • 

Nitric acid or nitrate of potash is somclimes used to char organic matter ; but it is less 
manageable than sulphuric acid j for towards the end of the experiment it is difficult to 
prevent deflagration, oy which pa.rt of the arsenic is lost. 

The fallacies of this test arise from the presence of either antimony or imperfectly 
charred organic matter in the suspected liquia, or from the employment of cither zinc^r 
sulphuric acid contaminated with arsenic. A solution of cmclic tartar (KO,SbO^,T) 
placed in Marsh’s apparatus (wflh zinc and dilute sulphuric acid), evolves antimoniu 
retted hydrogen gas (SbH^). The oxide of antimony, contained in the emetic tartar 


* Journal de Chimie Med. t. vii. 2e Ser. p. 638. 

® Journal de Fharmacie, t. xxvii. p. 436 ; also. Lend. Med. Gaz. Aug. 20, 1841. 

Elements of Chemistry, p. 636. 

^ Journal de Fharmacie, t. xxvii. p. 411-412. • ^ ^ 

® Mr. L. Th»maoD, Lond. and Edinh. Phil. Magazine, May 1837 ; also Pfaff, Pharmaceutisehes 
GentraUBMtfurim^ S. 65. 
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undergoes deoxidation, KO,SbO^T 4- 6Zn+0(HO,SO®) = KO,T4‘6(ZnO,SO*) -|- SbH®4- 
3 HO. Antimoniurettcd hydrogen agrees in several of its characters with arseniuretted 
hydrogen.® Thus it has a peculiar odour which might be mistaken for that of arseniuretted 
hydrogen, though it is not alUaoeous. It bums in the air with a pale bluish-green flame, 
and the deposition (on mica, glass, or porcelain) of a black stain (metallic ^timonyP), 
which is surrounded by a wliite one of oxide of antimony (SbO®). Moreover, the action 
of hydrosulphuric acid and of ainrnoiiio-sulphate of copper on the oxide of antimony, 
produces colours similar to those generated by the action of these tests on arsenious acid. 
Furthermore, when heated during its passage through a glass tube, antimoniuretted 
hydrogen is decomposed, and dcjiosits a dark metallic crust. It also occasions a black 
deposit of antimoniurct of silver in a solution of nitrate of silver, 3(AgO,NO®)-hSbH‘^=: 
A^Sb-f3N0®f3I10. 

The antimonial is distinguished from the arsenical crust by the following characters : — 
First, the dark stain is less bright and metallic than tlie arsenical one, and, when viewed 
by transmitted light, is smoky black ; whereas that of arsenic is ha,ir-brown. Secondly, if 
the flame be allowed to ])lay on a solution of ammouio-nitratc of silver, placed on the 
under surface of a plate of mica, no yellow arsenite of silver is obtained. Thirdly, the 
greater volatility of arsenic urn, and its conversion into oct-ohedral crystals of arsenious 
acid,^ may serve, in some cas(;s, to distinguish it from aiiiiinony. Fouiihly, the solubility 
of arsenious acid, and the reaction of the before-mentioned lifpiid tests on the solution, 
will distingnish it from oxide of antimony, which is insoluble. Fifthly, if antimoniurettcd 
hydrogen bo convoyed into a solution of nitrate of silver, no arsenious or a.i-senic acid can 
bo detected by the tests before directed to be used for arseniuretted Irydrogcn. Lastly, 
the metallic crust obtained by submitting a cuiTcnt of the gas to heat presents some 
distinguishing characters : the arsenical crust is always deposited in the more distant or 
anterior part of the tube ; whereas the antimonial one is first deposited on tlie heated part 
of the tube, and by continuing the heat wo obtain two rings — one in t-he anterior or more 
distant, the other in tlie post/erior or less distant, part of the tube. 

In performing Marsh’s test, great care must be taken that the apparatus be perfectly 
clean, and that fresh zinc and acid liquor be used for every cxpcriiiicnt. It has been 
already stated (sec ante, p. 35 G), that sulphuric acid frequently contains arsenious acid. 
The experimenter should also be fully aware of the possibility of the zinc, or even the brass- 
work of the apparatus, contedriing minute traces oi arsenic ; lienee the necessity of exa- 
mining the qualities of the liydrogeii flame before adding the suspected arsenical liquid. 
It has been shown hyMohr'-^ that zinc which had been once used, but .afterwards carcfuUy 
washed both in water and acid, retained sufticient arsenic to produce the usual cflects on 
tlie hydrogen flame. 

Messrs. Danger and Flaiidin^ have asserted, and their statements arc confirmed by the 
report of the commissioners of the French Academy,'* that imperfectly carbonised organic 
matter introduced into Marsh’s apparatus, may deposit on glass, or porcelain, crusts wliich 
strongly simulate those obtained from arsenical substances. These rion-arscnical spots 
are composed of sulphite and phosphite of ammonia mixed with a small quantity of organic 
matter. They dissolve with difliculty in nitric acid; and tlie residues, obtained by evapo- 
rating the nitric solution to dryness,' yields, on the addition of nitrate of silver, a yellow 

S itate of phospli.ate of silver. The true? arsenical spots, on the other hand, dissolve 
y* in nitric acid ; and the residue obtained by evaporating the nitric solution to dry- 
ness lorms, with. nitrate of silvu’’, a brick-red precipitate of arseniatio of silver, 

6. Reinsch^s jiroccss.—Thi^ test was proposed by licinscli.® If an aqueous 
solution of arsenious acid be boiled with pure hydrochlorie acid and clean 
copper foil, or fine copper gauze, or copper wire, the latter acquires an iron- 
grey metallic coating of metallic arsenic. AsO^ -f 3Cu== As -f 3CuO. If the 
coated copper be washed, dried, cut into small pieces, and then heated in 
glass tube by the flame of a spirit lamp, the meiaMic arsenic is volatilized, and 
sometimes yields a metallic ring; but in general it becomes oxidized, and yields a 
sublimate of minute octohedral crystals (AsO^). If the coating be sufficiently 

^ Dr. E. Turner’s Chemistry, by W. 'ftirner. 

2 Journ. de Pharm. t. xxhi. p. 5C3. 

Ibii\ t. xxf-ii. p. 410: 

Ibid. p. 428. 

® Joum.fiir prMischen Chimie, Bd. xxiv. S. 242, 1842. 
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thick/ it may be scraped from the copper and heated alone in the tube. The 
obtained arsenious acid should be dissolved in water and tested with ammonio- 
nitrate of silver and hydrosulphuric acid (see ante^ pp. 645 and 646). 
Moreover, the solution may be introduced into Marshes apparatus, and the 
evolved gas tested as before directed (see ante, p. 648). 

Dr. Christison recommends that the arsenical solution be mixed with one- 
tenth of its volume of hydrochloric acid : Dr. Taylor employs one-sixth part. 
The copper may be obtained of any required thinness by tlie action of dilute 
nitric acid. The time required for the ebulhtion will vary according to the 
strength of the arsenical solution. When this is weak, the boiling should be 
<‘,ontinued for at least a quarter of an hour. 

In conducting this test, care must be taken that the hydrochloric acid be 
free from arsenic. This may be readily ascertained by boiling it with water 
and clean copper prior to the addition of the suspected liquor. 

KeiiiscVs process is valuable rather as yielding a ready means of abstracting arsenic 
from its solution, than as furiLisbiiig a new character or test for tJiis substance. 

When the quantity of arsenious acid contained in the lif[uor is very small, some diffi- 
culty may be lound In etrectiiig its complete s(‘.paration from the co])})er in the form of a 
distinctly recognizable sublimate. This ccrtaiidy forms a drawback to the use of liciusch’s 
process. ’ • 

The fallacm of Keiuseh’s process arc, that many liquids will communicate a stain to 
copper, and some even will cause the formal ion of a metallic coating, hi all cases, there- 
fore, the proof of the jircsonci? of arsenic must depend, not on the mere production of a 
stain or ni(.‘tallie coating, hut on the suliseipumt conversion of this coating into arsenious 
acid, which must he recognised by tbc characters before-meut ioned. 

Solutions of uKTCury and silver yield imdallie deposits without boiling. Those of tin 
aiul lead turnish the *cop])er, but yiedd no decided imdallie dt^posit (Dr. Alfred Taylor). 
Hismutli and antimony are the metals whose solutions yiidd meiallic deposits, by Kcinscli'vS 
])roeess, which most closely r(\semblc that produced hy arsenic. “ Tlicrc is one answer 
to all of these objections; namely, that, from the arsenical de])Osit, octoliedral crystals of 
arsenious acid jnay he ])r()cured by dmjoly heating the slip of copper, or the grey dcjiosit 

from it, in the reduction tube If a deposit take place on copper, but arsenious 

acid cannot be obtjiiucd by heating it, t hen the (widciicc of its having been arsenic is 
defective.”^ 

Dr. Lethcby^ has propos(‘d to substitute zinc for copper, and nitric acid for hydrochloric 
acid. Tlie metallic arsenic is thrown down on the ziuc, Avhich, when mixed with water 
and sulplmric acid, and placed in Marsli’s a])paratiis, evolves arseniuretted hydrogen. 

y . Detection of Arsenious Acid contained in, or mixed with, Organic Substances • 

— I shall confine myself to a brief notice of the modes of detecting arsenious 
acid when mixed with, or contained in, organic substances, sneb as articles of 
food, the contents of the gastj-o-intestinal tube, the viscera (especially tlic 
stomach and liver), the muscles, the nrine, &c. Dijr further details the reader 
is referred to the valuable works on toxicology of Drs. Cliristison and Alfred 
Taylor. 

When arsenic is swallowed, it becomes absorbed into the blood, circulates 
through the body, contaminates the various tissues, and is ultimately eliminated 
-(should the patient survive) by the kidneys. Hence, in toxicological inves- 
tigations, it becomes necessafy to submit to examination, not only the solids 
or liquids iu which the jioisou is suspected to have been administered, and the 
contents of the stomach and bowels, but also the stpmach itself, the liver, the 
muscles and other animsd tissue^ the blood, and the urine. ^ 

111 some cases arsenious acid in the solid state may be readily detected ^n 

— I I - - ■ 

^ Dr. Alfred Taylor, On Faisons, p. 363-54. 

* Fharfnaceuiieal Journal, vol, v. p. 165, 1845. 
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organic mixtures, and may be picked out or separated by mechanical means. 
"When the stomachs of persons poisoned by this acid are laid open, we some- 
times observe the poison in the form of a white powder or white particles or 
lumps ; these are, of course, to be carefully removed, and if they be arsenious 
acid, no difficulty will be experienced in recognizing them by tlie tests already 
mentioneS (see antCy pp. 642 and 643). I on one occasion found about four 
drachms of solid ai’senious acid, in small lumps, in the stomach of a gentleman 
poisoned by this substance. 

When the arsenic is contained in solution, the liquid should be separated 
from insoluble matters, with wdiich it may be mixed, by filtration through a 
hair sieve, muslin, cotton, or pajier. Oil may be separated from the aqueous 
liquid by passing the latter tlirough a coarse paper filter previously moistened 
with water. 

Different methods of detecting arsenic in organic mixtures have been recom- 
mended by diflerent writer^ It may be said that eacli has its advantages in 
particular cases. I sluJl notice three methods : — 

1. Rdnsch^H procefifi , — Arsenic is frequently and with facility extracted 
from organic mixtures by Reinsch^s process. The method of proceeding for 
simple arsenical liquids has been already described (see arttCy p. 652). If it 
be required to extract, by this process, arsenic from solid organic substances 
(as the stomach, liver, &c.), cut the soft solids into small fragments, and boil 
tliem with water acidulated with about one-tenth of hydrochloric acid, until the 
tissues are all dissolved or broken down into line llakes or grains. Filter 
tlirough calico, heat again to the boiling point, and proceed by Reinsch^s 
process as before described. 

2. Marsh\^ The difficulty of detecting arsenic in organic li(piids 

by Marsh^s process arises! from the frothing. Danger and Flandin's method 
of obviating this has been before described (sec ante,)^. 651.) Their process 
is also applicable to solid organic substances containing arsenic. 

3. Proceas hy hydroHulphuric acid . — In some cases arsenious acid may 
be conveniently separated from an organic liquid by ])assing a stream of 
hydrosulphuric acid tlirough the liquid previously acidified by hytlrochloric 
acid (see antCy p. 646), by which a yellow prcci})itate of orpimentis obtained. 
This is then to be reduced by the soda-flux (see antey p. 644.) Organic 
solids should be cut to ])ieces, boiled with distilled water, the decoction, when 
cold, filtered, then acidified \At\i acetic acid, again filtered, evaporated to 
dryness, re-dissolved in distilled water, and the solution filtered and acidified 
(if not acid) with hydrochloric acid : sulphuretted hydrogen is then, to be 
transmitted through the liquid. This process is inferior to either of the two 
preceding ones. 

Composition. — The following is the compositSfei of arsenious acid : — 


Atoms. 

B(j. m. 

Fer Cent. 

Berzelius. 

Mitscherlich. 

Arsenicum 1 ... 

... 75 ... 

... 75-76 .... 

.. 75-782 . 

75-78 

Oxygen 3 ... 

... 24 ... 

... 24-24 ^,... 

.. 24-218 . 

24-27 

Arsenious Acid. . , 1 ... 

... 99 ... 

... 10000 .... 

.. 100-000 . 

100-00 


Purity. — Powdered ai^enious acid is sometimes adulterated with chalk or 
sftlphate of lime. Tlie fraud is readily detected by heat, wliich volatilizes the 
acid, but leaves the^impurities. 

It is entirely subliiricd wlien heated. Mixed with charcoal and exposed to heat, it 
emits an alliaceous smell. It is dissolved by boiling water ; and hydrosulphuric acid, 
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wlicn added, throws down a yellow precipitate, and lime-water yields a white one. — 

n.L, 

Tlie Edinburgh College merely observes, that arsenious acid “ is entirely sublimed by 
heat.” 

Physiological Effects, a. On Vegetables, — The effects of arsenious 
acid on plants have been studied by Jiiger,^ Marcet, Macaire,^ aud^’1)y others, 
and from their observations we learn that it is poisonous to all the higher, and 
most of the lower, families of plants. It appears that seeds which have been 
soaked in a solution of arsenious acid are incapable of geiminating, and that 
buds which have been plunged in it are no longer capable of expanding. If 
roots or stems be immersed in this solution, the plants perish ; death being 
preceded by drooping of the leaves and petals, and the appearance of brownish 
patches on the leaves, the veins and midribs of which are discoloured. If the 
stem of the Common Barberry {Berber is vulgaris^ be placed in a solution 
of arsenious acid, the plant dies, but the stamens, according to Macaire, 
Ix^come stiii^ hard, and retracted, and on any attmpts being made to alter 
their position, they readily break. On repeating the experiment, however, I 
did not observe this condition of the stamens. I found t hem not at all brittle, 
but (|uite flexible, and difficult to break by the point of a knife. The leaves, 
when burnt, evolved a garlic odour. , ^ 

Jiiger also found that arsenic is absorbed by plants; for, on burning 
vegetables destroyed by this poison, he experienced, as I have done, £m 
alliaceous odour. 

On some cryptogamic plants arsenious acid apj^ears to have no injurious 
influence. Jiiger has seen a small ])lant (supposed by Do Candolle^ to be 
Mucor imperccptibilis) growing in w'ater which contained -jV of its weight 
of arsenic. And, more recently, Gilgenkrantz^ says he has seen an algaceous 
plant, of the genus either LeptomituH or Hggrocrocis, dcvelopc itself in a 
solution of arsenic. I can confirm his statement. I have at this moment 
before me an abundant vegetation {Hggrocrocis 1) in a solution of arsenious 
acid, the vegetable filaments being intermixed with octohedral crystals of 
arsenic. These are most rcmaikable exceptions to the general effects of this 
poison on vegetables, and deserve further examination. 

/h On Animals generallg, — Arsenious acid is poisonous to all classes of 
animals. No exceptions, 1 believe, are known to exist to tliis statement. 
The most extensive series of experiments on iliis subject are those performed 
by Jager.^ From them we learn, that in all animals, from the infusoria up 
to man, death from arsenic is invariably preceded by inordinate actions and 
increased evacuations, especially from the mucous membranes. In most 
animals the stools were frequent and fluid ; and in those in which mucus is 
secreted on the surface, it i^as remarkably increased. The power of voluntary 
motion and susceptibility of external stimuli were decreased ; and after death 
the muscles soon ceased to be influenced by the galvanic agency. In animals 
which breathe by lungs, re^)ii’ation became difficult and laborious ; and in 
wann-blooded animals great ihirst was experienced. In birds and mammals 


J Biss, Inang, Tubingai, 1808 ; quoted by Marx, iu his T)ie»Lekre von dm ii. 99. 

Mem, de In Soc. de Phgs, ei d'Hist, Nat. Geneve^ t. iii. 

^ Fhgs. Veg. p. 1329. * 

^ Journ. de Pkarm. xxiii. 38. 

® Op, cU. 
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convulsions came on, jircceded by vomiting, except in those animals (as the 
rabbet) ■ which cannot vomit (see ante, p. 85). EnormW quantities- of 
arsembus acid, have been sometimes administered to horses ’ vrith impunity; 
Berthe^ gave two, and afterwards three, drachms to a mare, tor the cure of 
an obstinate skin disease, witliofit any injurious effects. Beislenfiirz^ gavp 
successifely, on different days, one, four, three, two, and eight %dchms of 
arsenious acid to a horse : the animal did not die until the ninth day after 
taking the last-mentioned dose. Yet, notwithstanding these and some other 
analogous which seem to prove that arsenic has comparatively little 
effect om,hprses, the best-informed veterinarians agree in considering it an 
cjiergeth|phison to these animals.^ 

/ y, . Oil ‘ Man, aa. Of verif smaJl^x therajieuticai doses , — In veiy 
small quantities (as one-sixteenth or one-twelfth of a gram) no |ifious. effects 
are' usually produced by the use of arsenic, unless it be continiCfed for a long 
period. - Indeed some writers^ go so far as to assert that it is a strengthening 
remedy) and that it improves the appetite, invigorates digestion, promotes 
assimilation and secretion, excites the muscular and nervous functions, — in a 
word, acts ^ a tonic, I cannot, however, subscribe to this doctrine. It is, 
indeed, true that patients sometimes experience a temporary increase of 
^petite from the use of small doses of arsenic j and it is also certain that this 
l^edy is frequently beneficial in agues and other diseases in which tonics have 
been found efficacious. But the analogy between the action of arsenious acid 
and that of the vegetable tonics, as cinchona (to wdiich Vogt compares it), 
stops here. I have souglit in vain for other evidences of a tonic operation. 
I have seen very minute doses of arsenic given to patients affected with lepra, 
and continued for many days, without being able to detect the least indication 
of its action on the systdij excG]it the amelioration of the disease. When the 
dose was slightly increased, the appetite in some cases appeared to be increased ; 
but the effect w^as neither universal nor continued. Very shortly afterwards, 
a sensation of heat in the throat, oesophagus, and stomach, came on, occasion- 
ally with nausea, but seldom with vomiting ; in a few cases with gastrodynia ; 
h febrile condition of the body was set up ; there were dryness of the skin, 
tec^sed secretion of urine, relaxed bowels, sometimas with griping ; the 
ffetien^ usually complain of great languor, inaptitude for employment, and 
want of sleep ; and sometimes these symptoms were ac’oompanied with, or 
followed by pricking or irritation of the tarsi, redness of the eyes, a sHght 
degree of conjunctivitis, and certain swellings, especially of the face {wdema 
tzrsenicalis ) — effects which are so different from those produced by the 
remedies called strengthening, that I cannot regard arsenic as a tonic. In 
proof of the benefic& effects of this substance, we are gravely told that the 
country-people of Upper Styria, in Austria, use arsenic as a stomachic and 
condiment for many kinds of food — ^for example, cheese; and a healthy peasant 
himself tells us, that he was accustomed to take two ^ains of arsenic daily, 
without which, he assured us, he could not live,! ^ In further proof of this 
strengthening action of arsenic, Vogt says that it promotes the appetite, the 

BeiuHldeMedrm,(htmh. 

® by Wi|^ppr, IHe &c. i. 317. 

the evidence of Mr. Bowles, in the Edi^b, Med, and ^g, Joum, viii. 351. 

iPvogt, Ptmimko^namik, * 

7 Med Jahrb, dSMen,tSlaates^ 1822, i. 96, quoted from Wibmer. 
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jvctivityj and the power of old enfeebled horses, and mentions that Jiiger 
noticed tlie same effects on a pigeon. To the first of these statements, 
)iamcly, tlie beneficial effects from the use of arsenic as a condiment, I do.iiot 
give credence ; and, with respect to the action of arsenic on horses, every well- 
informed veterinarian knows that this substance operates on these animals as 
a poison. 

Or. Fowler^ gives the following summary of the effects of the arsenical 
solution in more than 320 cases : — In about one tliird no operation : “ soinc- 
wliat more than one third were attended with nausea ; and nearly one-third 
with an open body; and about one-third with griping. Vomiting, purgings, 
sw elliugs, and anorexia, were but rare in comparison with the preceding 
(directs, and their less frecpient occurrence was generally found in the order in 
which they adhere enumerated, sw^dlings and anorexia being the seldomest. 
About one-fimi of the cases attended witJi nauscia, and one-(]uarter of those 
attended wdth an ojien body, w^ere unconnected with any other effects. Griping 
did not often occur alone ; purging and anorexia seldom or never ; and vomiting 
was always accompanied with more or less nausea.^^ 

There arc several effects produced by medicinal doses of arsenic which 
Dr. Fowler has overlooked. Ilie most important of these arc the irritation 
of the conjunctiva and swelling of the face. As soon as these occur the 
urseiiic should be either suspended or given in reduced doses. Mr. Hunt^ 
states that in persons of fair complexion and delicfite skin, arsenic commonly 
j)ro(luc(^s a dirt-brown, dingy, unwashed appearance of all those parts of the 
body jirotected from the aec(\ss of light and air. He says that wdien examined 
under a lens tliere is found to exist a delicate desquamation of the skin; in 
fact, a faint form of pityriasis. In some cases salivation has been produced 
hy the medicinal use of arsenic, as will be noticed presently. 

/I. Of loiKj-conlinned small doses^ or of larr/e medicinal doses {slow 
or chronic poisoninff), — Small doses of arsenious acid continued for a long 
period, act as a slow^ poison ; and, if persevered in, will ultimately occasion 
death. The same effects take place, in a shorter period, from the administra- 
tion of large medicinal doses. Sometimes the digestive apparatus, at other 
times the nervous system, first shews symptoms of the poisonous operation, of 
this agent. • ^ 

Hahnemann (quoted by Dr. Christisoii) has grajdiicaliy described the con- 
dition of slow poisoning by arsenic as ^^a gradual sinking of the powers of 
life, without any violent symptom ; a nameless feeling of illness) failure of the 
strength, an aversion to food and drink, and all the other enjoviuenf § of life.^^ 
On some occasions the first symptoms which I hf^v^e observed of its |ifnson- 
ous operation have been thirst, redness of the conjunctivai^iid eyelids, follo\f^d 
by a cutaneous eruption. At other times irritation of the stomach is the 
loading symptom. In some cases ptyalism is brought on. Marcus^ noticed 
this effect; as also Dr. Ferriar.'^ Mr. Furley® has published five illustrative 
cases of it. Trousseau and IJdoux® also mention this symptom as produced 

' Med. UfpoHs of i he Blfecis of Arsemc, p. 98, Loud. 1780. 

Practical Observations on the Pathology and Treatment of certain Diseases of the Skin 
f rally pronounced Irdractable, p. 15, Lend. 1847. 

D/themeriden, 1809. 

_ Med. Hist, and Uefl. iii. 300. 

Lo7id. Med. Gnz. xvi. 

Trail e de Tlterap. ii. J48. 
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by the long-continued use of. fceble^,^es of arser^cv instance of this 

effect has been puhlisheJ by Mr. This effectjifeiircd some import- 
ance in the celebrated Bristol cas^ of^isoning.® " 

: The following is an abstract of |te symptbm^ ^IWuccd by 0e loug-con- 
tinued employuuait of small doses of arseriious acidf but whiem are more or 
less modified in different cases : — Disorder of the digestive functions, charac- 
terised by llatulence, sensation of warmth, gr a.(;tual pain, in the stomach and 
bowels ; loss of a])j)etite; thirst, nausea, and vomiting; purging, or at least a 
relaxed condifi6n of tlie bowels, aiul gri])ing ; furred tongue, with dryness and 
tiglitncss of the mouth and throat, or with salivation. Quick, small, and 
sometimes irregular, pulse ; ojipressi^d respiration, witli a dry cough. Tlie 
body wastes ; the stomach lieing frcipientlv so irritable that no food can be 
retained in it. Headache, giddiiuiss, and want of slei'p, arc fre([ueutly observed. 
Ibe limbs become painful, feeble, treiidding, subject to convulsions ; occasion- 
al^^ benumbed^ and ultimately paralysed. The cutaneous system is, in s6me 
cai^S, adected, an eruption makes its ajijxMiraiice, and now and then tlu‘. hair 
and nails fall off*. Swelling of the feet and of the face is not niifrecjiKaitly 
observed; and under tbese symptoms the patient gradually sinks, in some 
cases retaining bis consciousness to the last, but at other times delmum or 
stupor su})crvcning. 

7* Of furcessire or jioisoitouH f/osrs (rtcf/fo poisonifN /), — ^Thc symptoms 
produced by tlie ingc^stion of a large dose of arseuious aiad are not invariably 
alike, but put on tliree forms, in some cases the ])rin(a])al or leading ones 
are those indicating gastro-enteritis ; the nervous system b(‘iug not obviously, 
or at least only sHgbtly, alleeted. In others, tli(! gastro-ententi^* svmptoms 
are absent, and the ])rinci])al operalioii of the poison is oa the vascular «i.fid 
nervous systems. Ijastly, th(a*e are other cases in which we have gastro- 
eiiteritic symptoms, with an alfeetion of th(^ nervous and vascular systems. 

J^\)rm 1.5^; Acute poofitniug with Ki/mpfatns of rjastro-cntentj^.'^Yw lliis 1‘uriii of arsenical 
poisoning, nausea and yoinil iiig tMiino on soon after tltetpoiroii has liccn swallowed, and 
are attended with huniiiig jiaiii in the throat and stomach, which soon extends ovc*r this 
whole abdomen. J’ain and vomiting, h(>\v(^vcr, are not invariably present. The mailers 
vomited vary in tlicir nature and eppcaraiicc ; somclimcs being l)ilious, at other limes 
tinged with blood. Prefjuenlly llicnj is a se.use of lu'at, dryness, tightness, and constric- 
tion of the ilmyit, aceonnpanied with incessant tliirst, and occasiomiUy with an almost 
hydrophobic dillieulty swallowdug. ffTie lower part of the alimentary canal soon lie- 
comes affected, indicated by the bunung pain, which is increased on jwessure, — by the , 
hard and tense GOiidition of the abdomen, by the diarrluea (tlie stools oectxsionally being 
bloody), by Bie teiicsiuns, and by tlie occasiomd heat and excoriation of the anus. When 
the lower part of the alimentary canal is jJowTrfully irritated, the urino-genital apparatus 
bcconwfs alected; and thus there may be difficulty in passing tlic water, wutli Imniiiig 
in the genital organs. The mine is frequently diminished, and soimdimes suppressed. 
The constitutional symjitoms are, in part, such as might be expected from this viohuit 
local disorder: thus the ])ulse is quick, Imt at the same time small, feeble, mid irn'giilar ; 
there are cold clammy swe.its ; the action of the Ju:ai’t is irregular, giving rise to palpita- 
tion; the breathing is short,, laborious, and often ])aiuful ; the tongue is" dry and furred; 
and the aiKunbraiic lining the air-passages feels hot, and oftentimes painful. ^ 

Although, in this form of acute arsenical poisoning, bie gastro-cntcritis is the principal, 
and, in some cases, uhnost the only affection, yet there are generally obsen^ed sonic 
sym])toms mdicative of disorder of tlie eercbro-spinal system : sometimes in the forni of 
tremblings or cramps of the*limbs, or delirium, and even, in the last stage, insensibility. 
cOccasionaUy, also, eruptions take place. 

^Lofif-Mled. GaS. xxvi. ?66. 

IM(L XV. 510; and Hraau. Frov. Assoc, iii. 4**52. 
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In this fontv pf poi^ning; death usually occults in frojn twenty-four hours to three days 
aftt;r tlie adininl^trat^b^ -of, arse^c ; but Dr. Christison says that Pyl has recorded a case 
where death occurred Icfe &ee tlfW after swallowing the poison. ' 

Form ^?iie poUomn^f^t^ eoUapse or mreotum, without any rnnarkahln symptoms, 
of (jasiro-entetUk , — In soni^^Wes of poisoning, in botlf man and animals, the symptoms 
arc tJjosc indicating disorder of the cerebro-spinal and vascular systems ; abdominal pain, 
vomiting, and purging, being either Jiltogcther absent or very sliglit. The symptoms are 
nsmdly faintness, or pcrha})s actual syncope, frequently convulsions, or ])aralysis ; and,' 
sometimes, instmsibility or delirium. Tliis form of arsenical poisoning is somewhat rare. 
In most of the recorded cases the quantity of arsenious acid taken was very large ; for 
( 3 xa.nij)le, half an oiuice, or even more. * ' 

I have seen one case of this form of poisoning. The individual (a gentleman about 20 
years of age) coarsely poumhd a lump of arsenious acid, and swallowetljvit. , At a rough 
calculation, it was sujiposcd that he took six or eight drachms of the jioison. The symp- 
toms Avere ])ain, vomiting, great, weakness with extreme depriission of the vtiscular system, 
faintness, collapse, and deat h in about four hours. Ilis hitelloct was clear until a very 
sliort time before di^ath, wlnm In^ sank into a dose. There were niiiiier convul^us nor 
para|\'sis. Every att(mi[)t was made to remove the jioison from tlie stdmacli ; copious 
vomiting ('xisted; large draught s of water W(‘.re administered, and the sfomaeh-])ump was 
ap|)]i(ul. Notavithstanding these cireumstances, I found more than four draclnns or solid 
arsenious acid, in the form of lumps, hi tlic stomach after death. Their weight had 
appanmtly [ircvimted their removal during life. 

Form 'M : Acute poisoulny with symptoms of yastro-enteriiisy followed by an affection o^ 
the ccrcbro spbatl system. — In this form of iioisoiiing we have at thst the usual gast,ro- 
(Miicritic symptoms, and Avhioli 1 liave already descril)(!(l under the first form of poisoning. 
When, from the smallness of t he. dose, or from otluu' cireumst/ancos, the ])aticnt recovers 
from th(i gast.ro-ejitcritis, symptoms of a corehro-sihnal ailect,ioii sometimes make their 
ap|H‘arance. The kind of disordiir, however, varies considerably in dilfeTent individuals. 
“ The most formidable,” says Dr. Christison, “ is coma; the slightest, a jicculiar imper- 
fect ])alsy of th(5 arms or legs, ri'.sembiing what is oceasioued by the poison of kuid ; and 
het.wei'ii these extremes have been observed epileptic lits, or tetanus, or an allectioii 
resembling liysteria, or madness.” 

Ill a medico-legal point of view it is important to determine what is the 
smallest fatal dose of arseaious acid A It is not casy^ however, to give a 
])()sitive answer to this question. Dr. Chrislison snys, the smallest actually 
fatal dose I have liithcrto found recorded is grains. The subject was a 
child four years old, and death occurred in six liours. In this instance, 
liowcver, the jioison was taken in solution.'^ Dr. Letheby^ has reported a 
case in whicli two grains and a* half jirovcd fatal in 30 hours : the patient 
was a robust girl. More recently a case has been recorded-^ in whicli t.Jiere 
was reason to suspect that the death of a woman was produced by half an 
ounce of Dowler’s mineral solution (=3 grs. of arsenious acid). The 
powerful effects sometimes produced by or -J- a grain, lead us to suspect 
that one grain miyht produce death; but wc liave *iio recorded case of this. 
Hahnemann says, one or two grains may prove fatal in a few days ; and 
Dr. Christison remarks that this statement cannot be very wide of the truth. 
Of course a Tcpetition of much smaller quantities might cause death. 
Dr. Alfred Taylor considers that from'tw^o to three grains may be regarded 
as a fatal dose. However, under certain circumstances, enormous quantities 
have been swallowed with vS*y trivial effects. Some years ago I opened the 
body of a man who destroyed himself by taking arsenic, and I was informed 

See some remavks on this subject by ’^r. A. S, Taylor, in the Giif s Hospital Reports, No, xbjij 
ttlso ill bis work On Foisoris, 

' Loud. Med. Gaz. vok xxxix. p. 110, Jan. 15, 1847. 

Hid. vol. xlii, p. 87, July 14, 1848. 
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by the friends that about a fortnight previous to his death he made an 
attempt to destroy himself by swallowing a qu^tity of powdered arsenic, 
which they found, on inquiry at the druggist^s whom it was purchased, 
to have weighed half an ounce. It was 'immediately after dinner, 

and the only effect produced was violent vomiting. Here it is evident that 
the distension of t.lie stomach with food saved the patient^s life. This 
unfortunate individual repeated the attempt, and death was the result. 
Another remarkable case of recovery, after the ingestion of half an ounce, has 
been recorded by Dr. Skillman.^ 

Morbid appearances produced ry Arsenious Acid. — When arsenious 
acid kills by its luii’cotic o]jeration (constituting the second form of arsenical 
poisoning), no morbid condition is observable aft(*r death. In other cases, 
however, various a]t{u*iiti()ns are observed, which may be most conveniently 
arranged under the following heads : — 

a. Morhid uippearancea of the alimentary canal, — The alterations 
observed in the condition of the intestinal canal vary witli the quantity of 
the poison taken, and probably with otluT circumstances, Init they are all 
indicative of inflammation: thus we have redness as one symptom, sometimes 
Kccompanied with extravasations of blood into the tissue of the canal ; 
ulceration is also frecpienilv observed, sometimes softening of the mucous 
coat, effusion (of lymph or blood), and occasionally even gangrenous spots. 

Morhid appear an ceti of the ra scalar system, — The blood is some- 
times, though not invariably, fluid after dc^ath, a)ul dark coloured. The 
heart is mostly flabby, and it is asserted that on its inner surfaces (cspecidly 
the C'cxrnem columme and valves, particularly of the left side), is observed 
redness, sometimes diffused, sometimes in the form of spots,2 which penetrate 
a line in depth into the substance of the heart. The pericardium usually 
contains serum. 

y. Morhid appearances of the respiratory system, — These arc neither 
very remarkable nor<fconstant, and principally consist in redness of tlu^ pleura, 
effusion of lymph or serum into the cavity of the pleura, red s])ots, and occa- 
sional congestion of the lungs, and redness of the membrane lining tluj 
air-tubes. 

h. The morhid, appearances of other parts deserve little attention. In 
some cases, inflammation, and even gangrene, of the genital organs have beiai 
observed ; the conjunctira is sometimes very vascular, and alterations are 
octjasionally observed in the condition of the skin, llcdness, extravasation 
of. blood, and effusion of sjjrum, arc said to have been seen in the brain. 

In connection with the morbid {q)j)eaTances produced by arsenic, the following remarks, 
made by Orfila,''* deserve notice ; — Under ccrtfim circuinstanees, the mucous membrane of 
the stomach and intestines is lined with a multitude of brilliant points, composed of fat 
and albumen : placed on burning coals, these granis decrepitate on drying, and produce a 
noise whicli has been improj)erly denominated ddonation : they inflame as a tatty body 
when they contain a notable quantity of fat, and (!xhalc an odour of burned animal matter, 
faMy mdi albuminous globules may be met with*. in. the bodies of individuals who 
have not been poisoned, and require attentive examination in order to distinguish them 
from arsenious acid. The best method of avoiding this error is to digest these granular 

^ Lond. Med. Gaz. vol. xix. p. 238, from American Jturn, of Med. Sciences^ Aug. 1830. 

2 White spots are frequently met with on the surface of the heart when no arscuic has been taken 
{Gufs Hospital Reportk^ \o\. iii.) ^ 

^ Diet, de Med. ed. 2/ art. Arsenic. 
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j)arts with water, and to apply the tests proper for demonstrating the existence of 
iirscnions acid.” 

Influence of Aesknious Acid on the Puteefactive Peocess. — ^Until 
tlic commencement of the present centary it was supposed that the bodies of 
animals poisoned by arsenious acid w^erc unusually prone to putrehiction. 
This^ however, has been satisfactorily disproved by the experiments and 
observations of Klank, Kelch, Iliinefield, and otliers and it appears that, 
when placed in contact with animal textures, it acts as an antiseptic. 

1 have kept a bit of ox^s stomach four years in a solution of arsenic,” says 
Dr. Clvristison, ‘‘ and, except slight shrivelling and whitening, 1 could not 
observe any change ])roduced in it.” This antiseptic property of arsenious 
acid, which has been, in my opinion, fully ami satisfactorily j)roved, sufficiently 
accounts for iho good state of preservation in which the alimentary canal has 
beun frecjuenily found some months after death in those poisoned by this 
acid, where it was not evacuated by vomiting or ])urging.2 

But there is another elfect said to be j)roduced on the bodies of animals, 
which is not so easily accounted for : I mean their conversion into a kind of 
Tnummy-like or adipocerous matter. The following is an abstract of the 
phenomena^ as deduced from numerous cx])erimcnts and observations, scwcral 
of which are rcicordcul in Dr. Christison^s invaluable Treatise on Poisons, 
After death ])utrefaetion commences, and is attcaided with the usual odour ; 
but, instead of increasing in the customary manner, it seems for a time to be 
at a st-and-still, and then a scries of changes commences of a peculiar character: 
the soft parts b(‘coine firmer and drier, at the same time rcitaining their .struc- 
ture ; the putrid odour is frequently succeeded by one resembling garlic ; the 
skin becomes brown and j)ai’climent-like; the. muscular fibres and cellular tissues 
(esj)ccially of the abdominal parietes) are cha.ug(‘d into a tallowy cheesy-like 
mass ; tlie liver, s})leen, and heart, become dry, while the bowels, lun^S, and 
brain, form a greasy mass. During tliese processes the quantity of arsenic 
ill tile body diminislies, probably by exhalation, — a circumstance very probable, 
when we bear in mind the garlic odour emitted by the body, and wdiicli has 
be(ai ()bs(^rvcd by sevcual writers. The diminution, however, must tie e^x- 
cecdingly small. After some time the cheesy simdl disa])]iears, and the body 
becomes dry and hard. In some cases the alimentary tube has been found 
little changed or decomposed, although other parts of the body had been 
completely mummified. 

1 ought, however, to remark, that some waiters do not ascribe these phe- 
nomena to the influence of arsenious acid, but to oilier causes. Jager^ tells 
us that in his experiments the putrefaction of the bodies of animals poisoned 
by arsenic seemed neither to be retarded nor hastened, wdietlicr they w^ere 

' C^ted hy Wibiuer, iii his Wirkung d. Arzneim, n. G'lfte; and hy Dr. Christison, in his 
Treat isr on Poisons. 

" Tn the dissecting-room of the Tjondou Hospital T have often witnessed the powerful and valuahle 
antiseptic properties of arsenious acidi Subjects injected with this substance are hut little decom- 
posed at the expiration of one or two months, even during the summer season. But the skin 
acquires a dark colour, and the body undergoes a remarkable chang(J, wliich some ];crsoTis compare 
to a kind of gelatinization. Arseniuretted hydrogen appears to Ijp evolved. The bones of these 
subjecjjjs are impregnated with arsenic ; and black and yellow deposits (the former, perhaps, of metallic 
arsenic, the latter, of orpiment) are very f)bvious in the skeletons. The use of arsenical injcctiuift 
arc objectionable, on account of the troublesome sores which bodies so preserved give rise to in 
those engaged in dissection. 

^ Quoted by Wibmer, op. dt. i. 305. 
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buried or not ; but he admits that parts in contact with an arsenical solution 
seem preserved from putrefaction. Seemann ^ likewise states, that the bodies 
of three dogs underwent the usual kind of putrefaction after death. How- 
ever, that in many cases arsenic modifies the putrefactive process, can hardly, 
I think, be doubted by tliose who carefully examine the evidence adduced in 
favour of this opinion. 

Does this mummifying process depend on the chemical influence of the , 
arsenic, or ought we to refer it to a change, effected by arsenic on the body, 
during li/e, causing "a different disposition and affinity among the ultimate 
elements of organized matter, arid so filtering the operation of physical laws 
in it ?’’ The latter hypothesis appears to me untenable ; for, in the first 
place, there is no evidence of any peculiar change of this kind during life ; 
secondly, that this does not take place appears probable, from the putrefactive 
process commencing after death as usual ; and it would appear that the pe- 
culiar influence of the arsenic does not commence, or at least is not evident, 
until this process has existed for some time, and when a garlic odour is evolved 
by the body. It is, indeed, true that the quantity of arsenic which has been 
detected in the body after death, is almost inappreciably small but it is 
probable that the quantity is much larger than chemists have yet been able to 
recognise : and it is not at all unlikely that the arsenious acid may enter into 
new combinations while within the dead body, and in this way become diffused, 
probably in a gaseous state : the garlic odour which is evolved favours this 
notion, as well as the statement made by some, that tlie quantity of arsenic in 
the body diminishes during tlie progress of the mummifying process. 

Modus .OpEiiANDr. — AVhen arsenious acid is swallowed, or otherwise applied 
to a li\?ing surface, it becomes absorbed (see pp. 101 and 102). Tlie 
absorption of it is now no longer a matter of doubt; for arsenic lias 
been detected in the blood, in the animal tissues (liver, spleen, kidneys, 
stomach, and muscles), and in the urine. Although Beissenhirtz^ was the 
first who obtained arsenic from the tissues (stomacli, c<TCum, lungs, liver, 
heart, and brain,) of animals poisoned by this substance; yet to Orfila is due 
the credit of having fully established these facts, and applied them usefully in 
medico-legal investigations. For practical purposes it is useful to know that 
the poison may be found in tlie largest (mantity in the liver, spleen, and urine. 
Lassaigne^ states that he detected it in the infiltrated pleura of a horse. 

Arsenious acid appears to exercise a specific influence over several parts of 
the body, especially the alimentary canal, the heart, and the nervous system. 
Tliat the alimentary can^l is specifically affected is shown by the inflamina- 
tion of the stomacli induced by the application of arsenic to wounds, and 
which, according to Sir B. Brodie, is more violent and more immediate than 
when this poison is taken into the stomach itself. That the heart is also 
specifically acted on by arsenious acid is proved by the symptoms (the Axicty 
at the preecordia, the quick irregular pulse, &c.), and by the post-mortem 
appearances (red spots in the substance of this viscus), and by the diminished 


* Quoted by Dr. Christison, of. cit. p. 322 ; also Wibrner, oji. cit. i. 322. 

® Be Arsenid fffic(wia pericidis ilbistrata, Berol. 1823 (quoted by Wibmer, Wirkung der 
%rzneim%Uel. u. Gi/te, Bd. i. S. 816, 1831); and Orfila, de Chim., Med. t. vi. 2e ser. 1840, 
atul Traite de Toxicologies t. i. p. 347, 1843. — Sec also the Report of the Trench Commissioneref 
iu the Journ. de PhamCC. xxvii. p. 41 5. • 

^ Zond. Med. and Pkgs. Jmirn. vol. xlvi. p. 250, Aog. 1821, 
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susceptibility to the galvanic influence. The specific affection of the nervous 
sjfstcm is inferred from the symptoms : namely, the headaclie, giddiness, wan- 
dering pains, impaired sensibility of the extremities, delirium, coma, feeble- 
ness, lassitude, trembling of the limbs, and the paralysis or tetanic symptoms. 

The alimentary canal, heart, and nervous system, are not the only parts on 
which this acid appears to exercise a sjiecific influence : the lungs, the skin, 
the salivary glands, &c. are also specifically affected. The disorder of the 
is inferred from the local, pain, cough, and occasional inflammatory 
appearances after death. The eruptions and other altered appearances of the 
skiff, and the falling off of the hair and nails (someiimes noticed), have led 
to the idea of the specific influence of arseiiious acid on the cutaneous system : 
an opinion which seems further supported by the fact of the remarkable inflii-* 
ence it exercises in some cutaneous diseases, espc^cially lepra, ^.riie salivation 
noticed by Marcus, Perrier, Mr. Furley, Cazenave, and others, shews that the 
salirari/ f/lattds are specifically influenced. The swelling of the face, and 
the irritation and redness of the eyelids, also deserve notice in connection witli 
file specific effects of this poison. 

On the whole, it is impossible, I conceive, in the present state of our 
knowledge, to dcisignate the medicinal effect of arsenic by any term whkh 
shall briefly but charjicteristically declare its physiological ])ropcrties. The 
terms (a ft in and afftispasmodic are quite insnllicient for the ])urpose; nor 
am T satisfied witfi the designation afttispasmodic sp(ift(Vfftic before given to 
it (sec (Dfie, p. J 85). 

Uses. — So powerful a poison as arsenic iiecessarily refjuires to be employed 
with gr(‘at caution, and to have its effects carefully and attentively watched; 
for it has upon more than one occasion proved fatal when used as a itiedicinal 
agent. . * 

In iffii rtnittr fit fevers a ftd other periodical diseases, ars(jiuc * lias been 
employed with great success. For its introdiK^tiou into practice in these cases 
ill tliis country, we are indebted to the late Dr. Fowler, of Stafford but 
Lcme.ry and Wepfer n]q)ear to have first mentioned its febrifuge property. 
-Dr. Fowler was led to its use from the beuelicial elfects obtained by the use 
of the Tasteless Atjae JJrop,” and from the information of Mr. Hughes, 
that this patent tnedicine w-as a preparation of arsenic. The rt‘ports published 
by Dr. Fowder, of the good effects of arsenic in ])criodical diseases, as observed 
by himself, by Dr. Arnold, and by Dr. Withering, have been amply conlirmed 
by the subsequent cxjierience of the profession generally. No remedy has 
been more successful in the treatment of ague. JLt will not unfrcquently |)ut 
a stop to the disease even when cinchona or the sulphate of (]uina has failed. 
Dr. Brown,^ who has used it in many hundreds of cases, never saw any per- 
manently ill effect arise from it ; he considers it siqic'rior to crude bark, but 
inferior to quina : over both it lias the advantages of cheapness and tasteless- 
neas. It should be given three times a day. It is not necessary to intermit 
its use during the febrile jiflroxysm, for 1 have rejieatedly seen it given with 
tl\e best effects during the attack. In agues accomjiaiiifid with inflammatory 
conditions, in which cinchona and sulphate of quina arc apt to disagree, ar- 
senic may, according to Dr. Brown, be sometimes administered with the best 

* Medical of the Effects 9 / Arstmit^ iTSOf 

2 Oyclopadia of Vract/ical Medicine^ ii. 22S. 
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effects. It is also very successful in relapses after the use of the above reme- 
dies. Dr. Macculloch states that one-sixteenth of a grain of white arsenic, 
given three or four times a day, will sometimes cure ague when the liquor 
potmm arsenitis fails. A combination of arsenic and cinchona, or arsenic 
and sulphate of quina, sometimes succeeds, where these agents used separately 
fail. When the stomach is very irritable, opium is occasionally advan- 
tageously conjoined witli arsenic. If the bowels be confined during the use of 
tlie remedy, gentle laxatives should be employed. Arsenic has been benefi- 
cially employed in various other periodical diseases ; as periodical headaches, 
intermittent neuralgias, &c. 

In various chrome affecliotn of the slcin, particularly the scaly diseases 
(lepra, psoriasis, and pityriasis), eczema,' and impetigo, arsenic is one of our 
most valuable agents. I can confidently recommend it in lepra, having seen 
a large number of cases benefitted by it. Frequently the disease is relieved 
without any obvious constitutional eflect : sometimes a febrile condition of 
the body is brought on, with a slight feeling of heat in the throat, and thirst ; 
occasionally with an augmentation of appetite. The urine and cutanc'ous 
secretion are often promoted; the bowels may be constipated or relaxed; and 
oacasionally, as I have already noticed, salivation takes place. If the patient 
complain of swelling and stiffness about the face, or itching of the eyelids, the 
use of the medicine ought to be immediately suspended. Sometimes the dis- 
easSb returns at the end of six or twelve or more months, and again disappears 
on a return to the use of arsenic. In psoriasis, especially psoriasis guttata, 
it fre(}uently fails to give relief. Ichthyosis and elephantiasis are said to 
have been benefitted by the use of it. 

According to Mr. Hunt, arsenic exercises an almost omnipotent influ- 
ence^^ over non-syphilitic cutaneous diseases ; and he ascribes tlie numerous 
failures in the treatment of these maladies to one or more of the following 
Sources — 1st, the syphilitic character of the disease being overlooked ; 2dly, 
the administration of arsenic during the inflammatory or febrile state of the 
disease ; 3dly, the use of it on an empty stomach ; 4thly, the exhibition of 
the remedy in too large doses, and at intervals too distant. lie recommends 
five minims of FowlcFs solution three times a day, to begin with, and as soon 
as the conjunctivitis appears, to reduce the dose ; and he deprecates the em- 
ployment of gradually increasing doses. These are the regulations under 
which I have usually given it ; and though I can bear testimony to the great 
value of arsenic in skin diseases, my experience does not authorise me to 
ascribe to it the "almost opinipotent influence'^ which Mr. Hunt has done, 
for I have repeatedly witnessed its failure as a therapeutical agent in some of 
these maladies,^ especially in superficial lupus, psoriasis guttata., obstinate 
eczema, &c. 

Various chronic affections of the nervous system have been treated by 
the arsenious acid, and with occasional benefit : for example, neuralgia, 
epilepsy, chorea,^ and even tetanus. I have seen arsenic used in a considerable 
number of epileptic cases, and in none was the disease cured. In some, the 
fits occurred less firequentb|r, but I am not sure that this was the effect of the 
medicine. In chorea, I have seen great advantage attend its use; — in fact, I 

JLu 

' For further information on the use of arsenic in skin diseases, consult Rayer, Treatise ou Dis- 
edscs of the Skin, by Dr.^(Willis,ip. 80 ; a&d Mr. Hunt’s work, before quoted. 

Dr. Gregory, Med,-Chir. Trans, of London, xi. 2U9. 
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know of no remedy for this disease equal to arsenic, which, in a large propor- 
tion of cases, acts almost as a specific. It has also relieved angina pectoris. 
It is said to possess the power of controlling determinations of blood to the 
hcad.^ 

In bites of venomous snakes and of rabid animals, arsenioiis acid has 
been recommended. In India, the Tanjore pill (the basis of wliich is arscnious 
acid) has long been celebrated for the cure of the bite of the Cobra di Capello, 
and other venomous serpents. There is, however, no valid reason for sup- 
posing that it possesses any remedial power in these cases. Arsenic has been 
employed as an internal agent in various other diseases — as chronic rheuma- 
tism, especially when attended with pains in the bones ; in diseases of the 
hones, particuhirly venereal nodes in syphilis ; in passive dropsies ; in 
the last; stage of typhus, &c.^. 

Arsenious acid has long been employed as an external application. It 
has been applied and recommended by Sir A. Cooper, Dupuytren,. and other 
high authorities ; but its use is always attended with some danger. M. Boux, 
a celebrated surgeon at Paris, states,^ that he amputated the breast of a girl, 
IS years of age, on account of a scirrhus of considerable magnitude. After 
the cicatrix had been several days completed, ulceration commenced, accqm- 
])anied with darting pains. To avoid frightening the girl by the use of the 
actual cautery, he ap])lied an arsenical paste over a surface of about an inch 
in diameter. Colic, vomiting, and alteration of countenance, came on the 
next day; and in two days afterwards she died in violent convulsions. ^^I 
am convinced, says M. Boux, that this girl died poisoned by arsenic.^' 
1 could quote several other cases illustrative of the same fact, but shall con- 
tent mysSf with referring to Wibmer^s work^ for an account of them. The 
following case, related by Desgranges,® shews the danger of applying arsenic 
externally, even when tlie skin is sound : — A chamber-maid rubbed her head 
with an arsenical ointment, to destroy vermin. Though the skin was per- 
fectly sound, the head began to swell in six or seven days after ; the ears 
became twice their natural size, and covered with scabs, as were also several 
parts of the bead ; the glands of the jaw and face enlarged ; the face was 
tumefied, and almost erysipelatous. Her pulse was hard, tense, and febrile ; 
the tongue parched, and the skin dry. To these were added excruciating 
pain, and a sensation of great heat. Vertigo, fainting, cardialgia,'" occasional 
vomiting, ardor urinae, constipation, trembling of the limbs, and delirium, were 
also present. In a day or two after, the body, and espechdly the hands and 
feet, were covered with a considerable eruption of small pimples with white 
heads. She finally recovered, but during her convalescence the hair fell off. 

Though employed as a caustic, yet the nature of its chemical influence on 
the animal tissues is unknown. Hence it is termed by some a dynamical 
caustic, in opposition to those caustics acting by known chemicid agencies. 
Mr. Bhickadder^ asserts, that the danger of employing arsenic consists iii not 


^ Bdinb. Med. and Sury. Jourtz, April 1839. 

Colhoun and Baer, Jmer. Med. Itecordt iii. and iv. 

® Ferriar, Med, Hist. i. 84. • 

* Nmv. Elem. Med. 

® Die Wirkung, &c. 

® Orfila's Toxicol. Geuerale. 

^ Observations on Ehagedena Oanyrenos^^ Edii|p. 1818. 
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applying a sufficient quantity. K small quantity, he says, becoiries absorbed, 
whereas a large quantity quickly destroys the organization of the part, and 
stops absorption. 

Arsenic has been extolled as a remedy for caTfcer. Justamond^ esteemed it 
a specific. Various empirical compounds, which pined temporary notoriety 
in the treatment of this ailection, owe their activity to either arsenious acid 
or the tersulphurct of arsenicum. But by the best surgeons of the present 
day it is never employed, because experience has fully shown that it is incapa- 
ble of curing genuine cancer, while it endangers the lives of the unfortunate 
patients. It cannot, however, be deni(‘.d, that diseases resembling cancer have 
been much relieved, if not cured, by it, and that the progress of cancer itself 
has occasionally been somewhat checked by its use. 

In some forms of severe and unmanag(iablc ulceration, especially lupus or 
noli me tangere^ arsenical aj)plications arc employed with occasional benefit, 
where all other local remedies fail. In such cases arsenic is not to be 
regarded as a mere caustic; for other, and far more powerful agents ot this 
kind, are generally useless. It must act by substitution : that is, it sets up 
a new action in the part, incompatible with that of the disease. The late 
Bicron Dupiiytren employed an arsenical dusting powder (coni])Osed of 99 
parts of calomel and 1 part arsenious acid) in lujnis, not as an cscharotic, but 
rather as a specific. Mixed with gum-waler, or with fatty matters, it has 
been sometimes used as a paste or ointment. These apjfiications are to be 
allowed to fall off s])ontaneously, and to be repeated live or six times. Sir A. 
Cooper^ recommends an ars(mical ointment (arsenious acid, siddimed snl[)hur, 
aa. 5j. ; spermaceti cerate, Bj.) to be applied, on lint, for tw(mty-four hoiu's, 
and then to be removed. Wlum the slough comes away, the ulcer is to be 
dressed with simple oiiitincnt, and will generally heal in a short time. Caze- 
nave says he has seen arsenical applications used by Biett, and has himself 
employed them many times, without having met with one instance of injurious 
consequences. The arsenical paste .(arsenious acid, cinnabar and burnt 
leather, made into a paste with saliva or gum-water) is used where a 
powerful action is required ; but besides the danger of causing constitutional 
S 3 rmptoms, to :^'hich all arsenical compounds are liable, it is a])t to occasion 
erysipelas. 

In onychia maligna, my friend Mr. Luke regards an arsenical ointment 
(composed of arsenious acid, gr. ij., ,aiid spermaceti ointment, Bj.) as almost a 
specific. 

The topical application of arsenic has been successfully employed to relieve 
toothache ; but it is a dangerous and at first a painful remedy. A sixteenth 
of a grain mixed with mastic is placed in the hollow of the decayed tooth. I 
have been informed that in one case it caused an eruption on the face. 

Arsenious acid is a constituent of some of the preparations sold as depila- 
tories. 

Administration. — Arsenious acid may be administered, in substance, in 
doses of from one-sixteenth to one-eighth of a grain, made into pills, with 
crumb of bread. In makipg a mass of pills, great care should be taken that 

' ^ An Account of the Methods pursued in the Treatment of Cancerous and Scirrhous Hisorders^ 
and other Indurations, L^pd. 1780. 

® Lancet, i. 204. ^ 
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tlie arsenic be equally divided ; for tliis purpose it should be well rubbed in 
a mortar with some fine powder (as sugar) before addipg the bread crumb. 

A much safer mode*ot exhibition is to give this potent remedy^ in tlie form 
of solution, with potash (as tlib liquor pot anam amenitU). But I have al- 
ready mentioned, that Dr. Macculloch found solid arsenic more efficacious 
tlian this solution : and Dr. Physick, of the United States, thinks that they 
. act dilierentfy, ^nd cannot be substituted for one another." ^ The hydrochloric 
solution {T)e Valanffin^s solution) is another form for emplojdng it. 

Whether given in the solid or liquid form, it is best to exhibit it immedi- 
ately after a meal, when the stomach is filled with food : for when given on 
an empty stomach (as in the morning, fasting), it is much more apt to oc- 
casion gastric disorder. It is sometimes advisable to conjoin opium, either 
to enable the stomach to retain it, or to check purging. In debilitated con- 
stitutions, tonics may be usefully combined with it. An emetic (as ipecacuanha), 
or a laxative (as rhubarb), may be employed where the stomach is overloaded> 
or the bowels confined. Its effects are to be carefully watched, and whenever 
any unpleasant symptoms (as vomiting, griping, purging, swelling or redness 
of the eyelids, dryness of throat, ptyalism, headache, or tremors) make their 
aj)peHrance, it will of course be advisable to diminish the dose, or suspend for 
a few days the use of the remedy. Inde ed, when none of these syinjitoms occur, 
it is not proper to continue its use morci tlian two weeks without intermitting 
its employment for a day or two, in order to guard against the occasional ill 
conse([uences resulting from the accumulation of th(^ ])oison in the system. 

Ani'idotes. — In cases of poisoning by arsenic, several indications require 
to be fulfilled : 

1. The first object to be effected is to expel the poison f rom the stomach. 
For this purpose the stomach-pump should be immediately applied. If this 
be not in readiness, and vomiting have not commenced, tickle tlie throat with 
a feather or the finger, and administer an emetic of sulphate of copper or sul- 
phate of zinc. Promote vomiting by diluent and demulcent liquids ; as milk, 
white of egg and water. Hour and water, gruel, sugared water, broths, liuseed- 
tea, oil aud lime-w^ater, a mixture of milk, liuKvwater, and albuincii, &c. The 
liquid serves to promote vomiting ; the demulcents (mucilage, albumim, oil, 
casein, sugar, ^cc.) invest the poisonous particles, and, therefore, act as 
mechanical antidotes ; while tlie lime-w^ater is useful by diminishing the 
solubility of the arseuious acid. 

To expel arseuious acid from the intestines, castor oil is the best purgative. 

2. The second object is the employment of mechanical and chemical 
antidotes. The uses of mcchauied antidotes in cases of poisoning have been 
before noticed (see aJite, pp. 154 and 155). The demulcents directed to be 
used in promoting vomiting are, in fact, mechanical antidotes. 

Charcoal, magnesia, hydrated sesquioxide of iron, and miy inert powder (as 
linseed-iueal, flour, li(|uorice-powder, &c.), when swidlowed in large quantities, 
may be occasionally of service, by enveloping tlic particles of arsenic, and 
preventing their contact with the gastric surface. Olive oil, on which, 
according to Dr. Paris,^ the Cornish miners rely jvith confidence, can only 
act mechanically in the way just mentioned. 


^ United States Dispenmiory. 
® Phannacofoyia. 
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Of chemical antidotes (see ante^ pp. 159 and 161), there are none for 
arsenic on wliich much reliance can be placed. Those recommended are — 
animal charcoal (see (wie, p. 160, foot-note, and p. 316), hydrated sesquioxide 
of iron, magnesia, and lime-water. But none of these are efficacious as 
chemical agents unless the poison be in solution. Now, as arsenic is almost 
invariably taken in a solid form, it follows that the benefit which may be 
obtained by the use of these agents is generally to be ascribed to their action 
as mechanical antidotes. With respect to the hydrated sesquioxide of iron. 
Dr. Maclagan^ observes that, ^'as far as chemical evidence goes, at least 
twelve parts of oxide, pre})arcd by ammonia, and moist, are rec^uired for each 
part of arsenic.^^ It should be stated for ^^each part of arsenic in solution,^^ 
as it only acts chemically on the solution. But, as we cannot usually deter- 
mine how much has been swfdlowed, Dr. T. R. Beck^ recommends that we 
should administer to an adult a table-spoonful, at least, — and to children, a 
dessert-spoonful, every five or ten minutes, until relief from the urgent symp- 
tom is obtained. (For further details, see the article Ferri Besqnioocydum 
/lydrati/m.) 

Highly-calcined magnesia has been lately revived by Bussy as a chemical 
antidote for arsenic. When in the gelatinous or hydrated stat6, it abstracts 
arsenious acid from its solution by forming with it a difficultly-soluble arsenite 
of magnesia.^ 

In conclusion, I may observe that no objection whatever can be raised to the 
use either of hydrated sesquioxide of iron or of magnesia as antidotes : — neither 
of them can do harm ; both of them certainly arc useful as mechanical anti- 
dotes : they may be serviceable as chemical antidotes. 

3. Another indication is the use of dynamical antidotes, or counter' 
pouo7is (see ante, p. 159), agents which are supposed to neutralize or counter- 
act the effects* of the poison. Unfortunately we have here no specifics; and 
the treatment must be conducted on general principles. 

When the gastro-enteritis is marked, antiphlogistic measures Inive been 
resorted to; such as blood-letting, both general and local, and blisters to the 
abdomcai. But the great depression of the vascular system precludes, in 
most cases, the use of general blood-letting. Moreover, so long as the 
poison is in the stomach, this oj)eration is objectionable, on the ground of its 
promoting absorption. 0])ium is a very valuable agent. Ind(‘od, Jiiger 
seems to regard it in the light of a counter-poison. However, on this point 
he has probably taken a too exaggerated view of its efficacy ; but it is undeniable 
that on most occasions it isj of great service. If the stomach reject it, we may 
employ it in the form of clysters. If constipation and tenesmus be troublesome, 
mild laxatives, especially castor oil, should be exhibited. 'When there is 
much depression and collapse, brandy and other stimulants are sometimes 
requisite. 

4. The last indication is the use of remedies which promote the elbnination 
of the poison from the system after it has heen%<ihsorhed (seea;?/?^',p. 159). 
To effect this, Orfila recommends the use of diuretics — viz. white Mune and 
water, Belters water, and nftrate of potash ; while Flandin, who found them 

^ Edinh. Med, and Surg. Joum. No. 144. 

- Dr. T. R. Beck, Lond. Med. Gas. Oct. 15, 1841. 

® For further details r^ardius the action of hydrated sesquioxide of iron and magnesia as antidotes 
for arseuioftl poisoning, the reader is referred to Dr. A. Taylor’s work On Eoisons, pp. 86 and 81). 
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useless, advises the use of purgatives, and the continuance of the employment 
of chemical antidotes (calcinSd magnesia and sulphuretted hydrogen water), 
to prevent a second absorption (see ante^ p. 160). 

L IjIQCOR POTASSiE ARSENITIS, L. ; Solution of Arsenite of Potash; 
Liquor Arsetiicalisy E. D. ; Fowlers Solution ; Mineral Solution , — 
(Arsenious Acid [broken in small pieces, L, ; in powder, E,'] ; Carbonate of 
Potash, each grs. Ixxx. ; Compound Tincture of Lavender, f5v. ; Distilled 
Water, Oj. Boil the Arsenious Acid and Carbonate of Potash with half a 
pint of tlie Water in a glass vessel until they are dissolved. Add the Com- 
pound Tincture of Lavender to the cooled liquor. Lastly, add besides, of 
distilled water, as much as may be sufficient, that it may accurately fill a pint 
measure, L. E . — The preparation of the JJuhlin College is one-ninth weaker : 
the proportions of materials used are of Arsenious Acid, in powder; Carbonate 
of Potash, from Tartar, of each sixty grains ; Compound Spirit of Lavender, 
l'5iv. ; Distilled Water, Oj. \wine nieasure'\). — In this preparation the 
arsenious acid combines with the potash of the carbonate, and disengages the 
carbonic acid. K0,C02 4- As()3 = K0,As()^-f-C02. A slight excess of 
carbonate is used. The compound tincture of lavender is used as a colouring 
and flavouring ingredient. Half an ounce of the solution prepared according 
to the Itiondon or Edinburgh Piiarmacopoeias contains two grains of arsenious 
acid. The dose of this solution is four or five minims, gradually and cautiously 
increased. I have known 15 minims taken three times a day for a week 
without any ill effects. Dr. Mitchell, of Ohio, has given from 15 to 20 drops 
three times a day in interrnittents.' But as some persons are peculiarly 
susceptible of the influence of arsenic, we ought always to commence with 
small doses. It has been given to children, and even pregnant women. 
Dr. Dewees 2 administered it successfully to a child only six weeks old, 
affected with a severe tertian ague. Dr. Eowler drew up the following table 
of doses for patients of different ages : — 

Ages. Doses. 

From 2 to 4 years from 2 or 3 to 5 drops. 

“ 5 “ 7 “ “ 5 “ 7 “ 

« 8 “ 12 “ “ 7 “ 10 “ 

“ 13 “ 18 “ “ 10 “ 12 “ 

“ 18, and upwards 12 “ 

But it may be remarked that the quantities here indicated arc larger than it 
will be safe, in most cases, to commence with. — Half an ounce taken in the 
space of five days is supposed to have caused death (sec antCj p. 659). 

2. LIQUOR ACIDI ARSEMOSI HYBROCHLORICIIS ; Hydrochloric Solution 
of Arsenious Acid ; De Valangins Solutio Solventis Mineralis . — 
Arsenious Acid, gr. xxx. ; Hydrochloric Acid, gr. xc. ; Distilled Water, f^xx. 
Dissolve the arsenious acid in the hydrochloric acid diluted with about fjj. of 
water ; then add the remaiivler of the water to the solution. 

The late Dr. De Valangin^ introduced the solutio solventis mineralis into 


^ XJfiiled States Dispensatory. 

] Philadelphia Journ. of Med. and Piys. Sc. xiv. 187. _ 

^ Dr. Frauciscus Josephus Paliud dc Valangin was a native of Switzerland ; but practised in 
liOndou. He died in 1805. A short sketch of his life, with his portrait^ is given in the European 
Maqazine for 1805. (See also the Gentiewan's Magazine for th^same^ear.) He was the author 
of ^ Treatise on Diett or the Management of Human Life by Physicians, Lond. 1768. 
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medical use. He prepared it by subliming in a bolt-head a mixture of 8 lbs. 
of arsenious acid and 8 lbs. of common salt. ^ The sublimate was a white 
powder, which he called the solvent mineraL ^his was dissolved in diluted 
hydrochloric acid, and formed his solution of the solvent mineral, which 
by some persons has been regarded as a solution of chloride of arsenic. He 
presented the Apothecari(;s^ Company with a quantity of his preparation, as 
well as with the formula for its manufacture. 

But by subinittijig a mixture of arsenious acid and common salt to sublima- 
tion, no chemical change is effected. The arsenious acid subUmes unaltered. 
De Valangin^s solvent mineral is in reality, therefore, nothing but this acid; 
and, provided pure arsenious acid be em])loycd, the process of sublimation is 
unnecessary. Mr. Warington tells me that he has submitted an authcTitic 
specimen of De Valangiids solvent mineral to microscopic examination, and 
finds it to consist of octohedral and tetrahedral crystals of arsenious acid. 

By dissolving arsenious acid in hydrocldoric acid, we obtain a solution 
either of the terhj/drorhlorate of arsenious acid or of the terchloride of 
arsenic. AsO^ 4-8HCl = AsOl^-p 8110. According to Dupasrpiier,! the 
solution contains terchloride of arsenic ; for, when it is submitted to distillation, 
the distilled product is arseniferous. On repeating the ex])eriment, I find 
that the quantity of arsenic wdiich distils o\'er is very small ; and that the 
residual htjuor in the retort d(‘posits octohetlral crystals of arsenious acid. 

For the preceding formula for the pre[)aration of De A^xlangiids solution, T 
am indebted to Mr. AVaringtoii, who tells me that it is the one which is 
intended to be introduced into the forthcoming new edition of the London 
Pharmacojiceia. De \hilangiids solution is considerc^.d by some practitioners 
to be superior to any other preparation of arsenic. Dr. I\irre, who lias been 
long praciically ac(|uainicd with it, kindly informs me that it eflectually 
cures the worst forms of chorea Avhich resist other remedies. It was iv- 
commended to me,^^ he adds, by the late Dr. Bateman^ for the cure of 
lejmi vulgaris, which, although that disease may return upon you, it will cure 
again. It will be introduc(!(l into the next Pharmacopceia, it is said, in an 
imjiroved form, — but I hope? it will not be injured ; for it is the only safe and 
effective preparation of arsenic ivith wliicli 1 am acquainted.^^ 

Although 1 have on numerous occasions em])loyed De A^alangin^s solution, 
I have not hitherto satisficjd myself of its su])criority to the solution of arsenite 
of potash, which cures or grcuitly relieves a very large portion of tlie ciises of 
chorea and lepra wliich usually present themselves. It is supposed to be less 
apt to disturb the stomach on account of its not suffering decomposition and 
separation of the arsenious ‘acid, as does arsenite of potash, by the acid gastric 
secretion. Before its absorption, however, its acidity must be neutralized by 
the bases (soda of the bile principally) which it meets with in the alimentary 
canal. It is ])robable, therefore, that the arsenic of De Valangiii^s solution 
passes into the blood as arsenite of soda. 

One fluidounce of the s^ution, prepared according to the. formula above 
given, contains only one grain and a half of arsenious acid ; whereas the same 
quantity of Fowler's solution (;on tains four grains of arsenic. It is probable, 


Journ. de 'Pharmacies t. xxvii. j). 717, 1841. ^ 

® Dr. liateman {Practical Hynopsis of Cutaneous jyiseases)^ in noticing the beneficial eflccts of 
Fowler’s solution; in the ^j’eatinent of lepra, says, in a foot-note, “ Another preparation, introilucwl 
by the late Br. Be Valari^in, isCvejjt at 5ipothccai*ics’ Hull, under the uume of soluiio solveniis 
'mineralUt fxaSi is equally elficacious.” 
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therefore, that the real explanation of the infrequent occurrence of gastric 
symptoms under the use of ])e Valangin's solution is referable to the smaller 
(juantity of arsenic usually administered. — The dose is from iiliij. to Rlx. thrice 
daily. Dr. Farre tells me that he always begins with three drops three times 
a day, and, after a few days, increases one drop per diem (not each dose). 
In this way he proceeds till the patient takes ten drops thrice daily. Whenever 
gastric disorder supervenes, the medicine is to be suspended, and to be sub- 
sequently renewed in the original dose of three drops. 

Batier of arsenic, or the tcrchloride of arsenic (AsCl^), has been used as 
a cuiistic in cancer and venereal warts, but its use recjuires great caution. Praun^ 
ein])loyed it in cancer, and Ebers^ in venereal warts. In one case, where two 
graitis of calomel had been administered internally, salivation followed its use. 

a PlLClyE ASIATIC^.; Asiatic Tills? — (Arsenious Acid, gr. Iv. ; Pow- 
dered Plaek Pepper, 5i^"* ; Cjum Arabic, a sufficient quantity to make 800 
])ills ; each of which contains about of a grain of arsenious acid). — These 
j)ills arc emjdoyed in tlie East for the cure of syphilis and elephantiasis. 

4. lllN'GltEIVTlIlVf AUSEAICI; Arsenical Ointment. — An ointment contain- 
ing arsenious acid is used of dilTcrent strengths by surgeons. Eor onychia 
maligna I have already nnmtioned one containing two grains of arsenic to afi 
ounce of lard or s])ermaccti ointment. I'hc Ceratum Arsen id of tJie United 
Slates J.^harmacopoua consists of Arsenious Acid, in very fine powder, ^j. ; 
Shuplc Cerate, 5j- This is used us a dressing for canc(TOus sores, but must 
be ap])li(id witli great circums|)ection (see another formula at p. 066). 

5. PASTA AUSEXICAlilS ; Arsenical Paste . — Various forinulm for this are 
given. The Pul vis Eseharotica Arsenica Us {Poudre caustujue du frere 
Cosnie ou de Rousselot) of the Erench Codex is coinposed.of finely levigated 
Cinnabar, 16 parts; j)owder(‘d Dragoll^s Blood, 16 parts; finely levigated 
Arsenious Acid, 8 parts. Mix intimately. At the time of emplo^dng it, it 
is made into a paste, by means of a little saliva, or mucilage. This prepara- 
tion is employed to cauteriz(‘. cancerous wounds. It must be used very 
cautiously, and appli(jd to limited portions only of the ulcerated surface. I 
ha,ve already refi’iTcd i-o its occasional dangerous or fatal effects (see ante, 
}). 665). It deserves es])ecia] notice, that this officinal preparation of the 
Prcncli Codex is very considerably stronger than was used either by Eoussclot 
or Cosme, notwithstanding that it is named after them.^ 


99. Arsenici Sulphureta.— Sulphurets of Arsenic. 

No loss than seven compounds of sulphur and arsenic are noticed by L. Gmelin.® Of 
those, two only require to be noticed here. 


^ Anteit. zu d. Kreb^cur ohm SchniU. S. 76 (quoted by Richter, Aunf. ArznelmUtellehre, Bd. v. 

768 , 18 :, 0 ). * 

^ Ilutelaiid’a Journal^ Bd. xxxvii. St. 3, S. 49, 

Asiatic Researches^ vol. ii. p. 153. The forinula for these wills, given in the text, is that 
Usually followed (Rayer, Treatise on Skin Diseases, by Willis, j). 1215). The original recipe is very 
: one tola fll)5 grs.] of arsen (^aiid six tiinca as much black pepper are to be made iiitti, 
f tares or small pulse.” 

For further information respecting Arsenical Paste, see Patrix, VArt d^amtiauer la Fdte 
Arsenicale, 8vo. Paris, 1816. 

tdandbuch d. Chemie^ Bd. ii. 1844. 
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1, Arsenic! Bisnlphnretum ; Bimlplmret of Arsenic i Risigallum ; Realgar ; Red 
Sulphuret of Arsenic ; Red Arsenic; Sandaracay o-avdapdKrj ; Sandarach. — occurs in the 

iiiineral kingdom both massive and crystallized. The crystals 
Eio. 126. belong to tlie oblique prismatic system (see ante, n. 142).— 

Commercial realgar is an artificial product, prepared by sub- 
mitting to distillation arsenical pyrites. ^ It is met with in the 
7 form of red vitreous masses, or as a ired powder. It is an 
J energetic poison. Jt was tlie agent employed by Mrs. Burdock 
~ to destroy Mrs. Smith.^ The body of the victim was exhumed 

after having been buried for fourteen months. It was thtai 
discovered that the realgar had been transfonned into orpin unit, 
which was found ill the stomach. Mr. Ifcra[)ath- has sliowii 
that ammonia and sulphuretted hydrogim (gases evolved during 
putrid decomposition) are each capable of convcrl,iug realgar 
Acide Oblique Rhombic into orpiment. Heated with the soda-flux, it yields m(*,taliic 
Rrism of Realgar. arsenic (sec ante, pp. G38 and G44). Realgar was used in 
medicine by the Greeks, Romans, Arabians, Paracelsus, and 
some few later authorities. At the present time it is not employed for medical purposes, 
but is used by pyrotechnists, and as a pigment. 

2. Arsenlcl Tersulpliuretum ; Tersiilphvret of Arsenic ; Anripigmentum ; Orpiment ; 
Yellow Sulpkuret of Arsenic ; Yelloic Arsenic ; Sesq nisnlj dm ret if Arsenic ; Snlphoarsenions 
Acid ; King's Yellow. — This is both found native and prepanid artiliinaily. Native 
4X’[)iment is the anripignientim, or paint of gold, of the ancients. It was sg called in 
allusion both to its use and its colour, and also b(;causo it was sujposed to eonf.ain gold. 
Prom this tenn the common name of orpiment f or gold paint f has been derived. 

Native crystals of oiiiiment belong to the right prismatic systenn (see 
PlG. 127. p. 141). Artilieial orpiment, prepnred by submitting to dist illa- 

tion a mixture of arsciiious acid and sulphur, is mueli more poisonous 
than native orpiment, as it contains, according to Guibourt,*’ 01- pc'i* 
cent, of arsenious acid, and only G per cent, of tlie tersiilphuret of 
arsenic. It is soluble in alkalies (by which it is readily distinguished 
from sulphurct of cadmium), but is insoluble in hydroeliloric^ acid (by 
which it is distinguished from the tcrsulphuret; of antimony), and is 
precipitated from its alkaline solutions by acids. Heated with black 
flux, it yields metallic ursenicum (see ante, pp. G88 and 641). As 
met with in the shops, it is a powerful poison. It is a constituent- 
T>' 7 / 7>7 7 * dcjiilatories (sec ante, p. 158). According to Dr. Tjiris, 

hight Khornbte Dploroix’s depilatory, called pond re subtile, consists of (quicklime, 
I rism of Urpinienl. orjhimmt, aim some vegetable powder. Orpiment. is used by pyro- 
technists, and as a pigment. 

Like realgar, it vras employed in medicine by the ancients, but at the present time it is 
not in use. 

lOO. Arsenici Teriodidum.— Teriodide of Araenic* 

Formula AsD. Equivalent Weight 453. 

Arsenici Todidum ; Iodide (f Arsenic ; Arsenicum lodal/im ; lodnret or Jlydriodale of 
Arsenic, — This cc)m])ound is ])reparcd by gently heating, in a tubulated retort placed in a 
sand-bath, a mixture of one part- finely-pulverized metallic arsenic and five parts of iodine : 
the iod.ide is aftemards to be sublimed, f-o separate tlie excess of arsenicum. The com- 
pound thus obtained is an orangc-riid volatile solid. It is soluble in vrater, either as ter- 
iodide of arsenic or as a compound of hydriodic and arsenious acids. AsP4-3HO= 
AsO*-f*HI. If the solution be rapidly evaporati'd to dijness, we rc-procurc the iodide ; 
but if we concentrate, and then place the solution asid(‘, white pearlv plates are obtaiiu'd, 
which Plisson'* regarded as iodiife of aj-s(?uicum, but which, accortling to SeruUas anil 

* See the account of the celebrated Bristol case of ’poisoning, in the Lotid. Med. Gaz. vol. xv. 
p. 519; and vol. xvi. p. 120. 

^ IHd. vol. xviii. p. 1^88. ^ * 

^ Hist, abregee des JOrogues simples, t. i. p. 174, 3me (id. 1836. 

* Journ. de Pharmade, t. xiv. p. 46, 1828. 
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is a cornpound of arsonioiis acid and tcriodidc of arseiiiciim (arseniie of teriodide 

of (irmiicftm). 

Iodide of arsenic combines the effects of arsenious acid and iodine. Jt is a powerfiJ 
j)fej)aration, and, like arsenious acid, recpiires caution in its use. If. l)eeornes absorlx'd, 
and is eliminated by ilic urine, saliva, and perspiration.^ Dr. J^lak(v* injcetcal solutions of 
it into the veins, but did not find its effoctwS so j^owerful as mio'lif, have*, been ('.xj)eete(l. 
Six grains thrown mto tlic veins of a dog liad no appreciable eflecd : fifteen gtaius hnnie- 
(liately arrested the action of the heart. 

It has b(M‘n einjdoyi'd m obstinat.e skin diseases, as well as in real or simulated cancer. 
Dr. A. T. Thomson administered it internally with great success in lejira and impetigo, 
biett^ used it extcrnallY, in tlu^ form of ointment, in tuberculous, herpetic diseases of the 
skin. In a case of lupus, the ointimmt has bemi cmjdoyed with good ('.fleet. 

Dr, Tliomson emjdoYed it in the form of j)iUs, conmn'iieing with yVt.h of a grain and 
ending W'ith ^i*d of a grain. — Diett’s ointment consisted of about grs. of the iodide to 
5j. of lard. About, oiu' drachm of this ointment may be used at (mee. 

‘VAn extemporaneous pre]Kirai ion, which is said to combine the virtues of botli arsenic 
and iodiiu'., is said to hav(' bc'tm {‘mpioyvnl snc(H‘Ssfnlly in rhiladelj)liia. It is formed as 
follows: — ,l;h Lifpior. lodin. comp., 5,).; Licpior. Potassa*. Arseni tis, 51 v. : AI. When 
mixed U)g(d.h('r in these proportions, a. chau<^(‘. is observed in Die appc'arancc of the 
mixlnrcj, Avliieh is iiislantaneoiisly renden'd ahmxst colourless. The dose is five drojis.”® 

Arsenic! Superiodidum. — Waekeurodcr’s solution of Htq}onod'ulr. of armiic is an 
aijiieons sohithni of sipx'.riodide of arsi'nic, ('aeh (haehm of wdiich contains a 

grain of nietallic arsenie and a.bout -f^lh of a. grain of iodine, or aboni tlie -^tli of a grain 
of saperiodide. of arsenic, llas('r gav(‘. it in doses of 20 drops twice a day in scirrlnis.*’’ 

Jhmai'ntf's mhdiou contains t(‘riodide of arsenic and biniodidc of nicrcnry. It will bo 
described hereafter (s('.(^ ! h/drarf/i/ri Hiniodidum). 


Order XXI. ANTJAIONY AND ITS COMTOUNDS. 

lOl. Antixnonium.— Antimony. 

8b. Eqnirahul Jrdfjfd Vl\), 

SfihiiiiiK — This substance, tliougli the basis of several important medleiiial preparations, 
is not uow' us(’d in mediciiK* in the metallic .state. In former tinu^s, (‘nerlasfhif/ or jm'pctfud 
jjtlh {pilidtp. (dforiuv and ehivliecup^i i^pocida emdlica ; adirn rvnidoru) w^ere 
made wiDi it. The Idriner were used as purgatives; tlu'. JatU'i* communic^ated an emetic 
qiialily to wine w hich had be('n kept in tlumi for a day or two. To distinguish metallic 
lint iinony from the- sul[)liur(d, it has b('en termed nyuhts cadimo/tily or, wdien the ingot 
prcs('iils a stellated erystalliue texture on its surliu’c, rey/dfOi autlmonii slellaluf^. Wlicn 
the nu'tal is alloyed with iron, tin, h'ad, Ac., it has been called reyidm mdimo)iii mariiaii^, 
jonalit!^ aatfinniiuSy Ac. 


102. ANTIMONII TEROXYDUM.-TEROXIDE OF 
ANTIMONY. 

Fonmda 8bOk Equicalent Weiyht 153. 

History. — Basil Valontiue7 was acquainted with tliis tcroxide, which h^ 
called of aniimov y ( /lorrs a ntinumii) ; and he stales that it could 
f I)i*ocurcd by various niethocfs, 

' 'fmin/. (Jc Ehtmuaclcy t. xiv. p. 4(5, 1828. 

~ loud. Mad. Gaz. Jan. 19, 1839 ; Uiicd for 1838-9, vol. i. 

Idud). Mod. aud Sury. Jourual, April ]^39. 
r, ^h‘^cndio, Vormtlaire., ]>. 244, 8me ddit. 1835. 

P Afi-y; llemudiesy by R. Dunglisou, M.l). 4th edit. j>. 77, Philadelphia, 
y pierbach. Die neneaten Entdechuugeu m der Materia Medlca, BA hi. WoX. ii. S. 1043, 1847. 
'J^iurnphant Chanot of Jntimotiy^ by Kirkringius, p. 91, Loud. 1678. 

^OL. I. 2 X 
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INOBGANIC BODIES. — ^Teroxide of Antimony. 


The compound is known by the various names of oxide [antimonii oxydmiy 
Ph. protoxide, and sesquioxide of antimony. 

Natural History. — It is found native, and is known to mineralogists as 
white antimony. It is found in Bohemia, Saxony, Hungary, &c. 

Preparation. — There arc various methods of preparing this oxide. 

1. The Edinhim/h College directs it to be prepared as follows : — 

“ Take of Sulplmret of Aiitinumy, in fine powder, 5iv. ; Muriatic Acid (commercial), Oi. 5 
Water, Ov. Dissolve the sulplnirct in the acid, with tlic aid of a gentle heat; hoil for 
half an hour; filter. Pour the ilnid into the water; collect the precipitate on a cab* co 
filter ; wash it well with cold wai-er, then with a weak solution of carbonate of soda, and 
again with cold water, till the water ceases to affect reddened litmus paper. Diy the 
j)()wder over the vapour>bath.” ^ 

By the action of hydrochloric acid on tersnlphurct of antimony, there are 
obtained the terchloride of antimony, which dissolves in the excess of hydro- 
chloric acid, and liydrosulphuric acid gas, which escapes. SbS3 + 3HCl= 
SbCl3 + 3HS. 

When the solution of terchloride of antimony is diluted with water, a white 
precipitate of oxichloride of antimony (SbCD,5SbO‘'*) is prod^iced, which 
l)ecomes crystalline by standing. GSbCP-h i5H()=SbCD,5Sb()3 + 15HC1. 
•This precipitate is called Algarotlis yowder {puleis A/garothi), after the 
name of an Italian physician of the 16th century, who recommended its use. 
It has also been termed the angelic powder {jmlvis angelicus), or mercury 
of life {inercuriua vitoi). 

By long-continued washing with hot water, the oxichloride loses all ii.s 
chlorine in the form of hydrochloric acid, and ])iu’e teroxidc of antimony aloiic 
remains. SbCP,5Sb()''^ + 3110 = 6SbO-^ -f 3HC1. Washing it with a solution 
of carbonate of soda also converts it into the teroxide. SbCl3,5SbO‘^ + 
3(Na0,C02) = 6Sb03 + GNaCl 4- 3C02. 

2. The Duhlin Pharmacopeia of 1826 directs the nitromuriatic oxide 
of antimony [antimonii oxydum nitromuriaticum, Ph. Dub.) to be pre- 
pared as follows : — 

Tfike of prepared Sulpliurci; of Antimony, twenty parts ; Muriatic Acid, one ImmhcA 
parts ; Nitric Acid, 07ie ^Hirt. Gradually add the sulplmri’t to the acids, ])rcviously mixed 
in a glass vessel, avoiding the vajiours ; f;lien, with a licat gradually increased, digest until 
the mixture ceases i.o cirervc-sce ; tlieu boil during an hour. Receive the coohxl and 
filtered liipior in a gallon of wat(.*r. Let the oxide, of antimony, wlien it lias subsided, be 
washed with a suflicientJy sibundant quantity of water, until tlu^ decanted fluid shall have 
become free from acid, which may be ascertained by means of litmus : finally, let the oxide 
be dried on bibulous paper. 

The reaction between Ihe tersuljihuret and hydrochloric acid is the same in 
this as in the preceding jirocess. A small quantity of nitric acid is used to 
decompose the hydrosulphuric acid remaining in the liquor, and w-liich vrould 
impair the colour of the precijhtate. The washing deprives the precipitated 
oxichloride of its chlorine, and the resulting teroxide constitutes the 7 iitro- 
muriatic oxide of afitimony of the Dublin Pharmacopoeia. 

3. Another method of obtaining teroxide of antimony is by .the action of 
sulphuric acid on either metallic antimony or the black sulphuret of antimony. 
By boiling powdered lAetallic antimony in sulphuric acid, sulphurous acid 
escapes, and the tersulphate of the oxA of antimony is obtained. Sb 4 680*’ = 
Sb0*’^,3S03 + 380^. By the action of water, this tersulpliate of antimony is 
resolved into an fasolufele subsulphate, SbO^SO®, and a soluble supersulphate, 
of antimony. By the action of carbonate of soda, the subsulphate is converted 
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into the teroxide of antimony. SbO^SO®-f Na0,C02=Sb03-f Na0,S03 + 
CO®. This method of procuring teroxide of antimony was proposed by 
Mr. E. Phillips^ in 181]. The late Dr. Babington® suggested the substitu- 
tion of the black sulphuret of antimony for metallic antimony. 

For some years past, teroxide of antimony, for the preparation of emetic 
tartar, has been obtained by some English chemical manufacturers by the 
action of sulphuric acid on sulphuret of antimony ; but it is only recently that 
tliis process has been publicly brought forward by M. Hornung^ as the most 
economical one for the preparation of oxide of antimony for the manufacture 
of emetic tartar. As it is probable that it will be generally adopted, I subjoin 
Homung^s account of it. 

Eifieen parts of sulphuret of antimony, in fine powder, were mixed with tliirty-six parts 
of sulphuric acid in an iron vessel, and the mixture exposed to a gentle heat during a 
night. The mixture had become tliick ; but, on elevating the temperature and stirring it, 
it again assumed a liquid condition. After continuing tiie action for some time, the mass 
acquired a whitish appearance, a portion of sulplmr sc'.parated in tln^ fused state, and much 
sulpliurous acid was disengaged. The heat and imitation were continued until in this 
way the whole of the sulphur was burned out, and sulphurous acid no longer disengaged. 
When tlie cfliy vapours evolved were tliose of sulphuric acid, water was addend to wash 
out the free sulphuric acid ; and the residue of subsuljihatc'. of antimony was decomposed 
with carbonate of soda, leaving oxide of antimony in tlie form of a greenish white powder.* 
Eift eeii parts of suljihuret yielded thirteen parts of dry oxide, which, with the exception 
of a small quantity of impuiii-y, dissolved in solution of taiiario acid. 

In commenting on this process, Mr. Phillips'^ observes tlmt tlierc is no 
use in gently heating the mixture for a long time : it may be boiled to dryness 
at once ; and the residue is fit for preparing tartarized antimony wlien merely 
washed with water, and without using any carbonate of soda.^^ 

By the mutual reaction of suljdiurct of antimony and sulphuric acid, we 
obtain tcrsulphatc of oxide of antimony, sulphurous acid, and sulphur. 
SbS^ + 680^ = Sb()3;3S03 4- 380® -{- 38. By the heat employed, the sulph ur 
and sulphurous acid are dissipated. By washing, the excess of sulphuric acid 
is removed, and the tersulphate of the oxide of antimony decomposed into the 
subsulphate, 8b03,803, and a supersulphate of antimony. Tlie subsulphate 
is afterwards converted into the teroxide by the carbonate of soda. 
Sb03^S03-f-Na0,C0®=Sb0'^-f NaO, 80^ + 00®. By boiling in water, the 
subsulphate may be deprived of nearly the whole of its sulphuric acid. 

Sulphurated Teirouldes of Antimony. Anlhnony Ghfss of Aniimony, imd Saffron 

of Antimony^ arc sometimes prepared and used on account of tlie teroxide of antimony 
which they contain : hence they n^quire a short iiotiec. 

E Antimony Ash; Cinis Aidimonn. — lliis substance i^s obtained by roasting poAV- 
dc.red black sulphuret of antimony. The process is carried on by some manufacturers of 
emetic tartar as a cheap method of obtaimng oxide of antimony. As i have scyii it per- 
formed oil the largo scale in London, the powdered sulphuret was I'OJisted on an iron plate 
set over a lire : the fumes escaped into a chimney. In this process the sidphur is for tlie 
most part burnt off and converted into sulphurous acid, while the antimony abstracts 
oxygen from the air. The resulting antimony ash is of a grey colour. It is a mixture of 
antimonious acid (SbO^) with some teroxide of antimony (Sb(E) and some nnhurnt ter- 
^ul^huret of antimony (SbS^), as well as any foreign matters contained in tlic original 
sidplmret which have not been destroyed or expelled by the hcat.^ Part of the antimony 
volatilized during the operation. , 

J Experimental Examination of fhe lM^ov. Eharwacopreia. 

“ See Philosophical Marjaziue for July 1S48. 

Journal de PharmaeWt Mui 1848 ; PImrmaceidical Jou^ial, Qj^ober 1848. 

Phil. Mag. July 1848. 

’’ Liebig, Handwort. d. Chemitu Hd. i. S. 420. 
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2. Glass of Antimony ; Vitmm Aniimmii. — To obtain this compound, tlie blaci 
sulphtiret of antimony is first roasted, by which^ antimony ash is obtabied (s(^o mpraY 
This is then fused in an earthen crucible. The antimouious acid of tlio antimony ash is 
deprived of a part of its oxygen by the sulphur of the tersnljihiiret, and is converted into 
sulphurous acid, #hicli escapes. It lias beiiu aiuilyzctl by Soubeiran,' who states that it 
consists of teroxide of antimony 91 5, lersulpimret of antimony 1*9, silica 4*5, and oxide of 
iron 3*2. Mr. E.. Phillips^ says that it consists -iiriiici pally of teroxuk of antimony^ some 
tersidph'uret, and about live per oent. of silica. It has been used to furnish teroxide of 
antimony in tlio preparation of emetic tartar. 

3. Saffron of Antimony ; Crocits Antmonii; Crocus Metalloruni. — Obtained by 

deflagrating a mixture of equal parts of black sidjdmrct of antimony and nitrate of potasli; 
the residting fused mass (sometimes called liver of antimony, hepar antimonii) is to be 
separated from tlie scoriae, reduced to a fine powder, boiliid in water, and npi'atc'dly 
waslied : it then constitutes of antimony {crocus antimonii lotus), wliieh w^as 

formerly used in the preparation ./)f emetic tartiir. — The fused mass is a mixture of 
sidphatc of potash, teroxide of antiniony combined writh potash, oxisulphuret ol* antimony, 
and tersulphuret of antimony eomhiued with snlphuret of potassium. The waiter abstracts 
the sulphate of jiotasli, the caustic potash, and the snljdniret of potassium. 

Liver of antimony is also obtained by fussing together black sulphuret- of antimony and 
carbonate of cither potash or soda : the product consists of a saliiuj comjiound of tersul- 
phuret of antimony and alkaline sulphurct, mixed with a compound of teroxidj^of antimony 
and potash. 

Ruby of antimony (ruhinus antimonii; regulus antmonii medieinalis) is obtained by 
‘ fusing together five parts of black suljihurct of antimony and oni', part, of carbonate of 
potash, and se?])arating the upper layer (sulphoantimonite of ])otassmm) from tlie lower 
one, wliich consists oi’ a fused mass composed of tcrsuljiluirct of antimony witli a littk*. of 
the teroxide. 

Properties. — Teroxide of antiraoiiy occurs native in tabular and aciciilar 
crystals, wliich belong to tlic right prismatic system. When prepared in the 
moist way it is a wdiitc pow^lcr, wliich becomes yellow by heat, and fuses at a 
full red heat into a yellow fluid, which concretes, by cooling, into a crysbdliiie 
mass. If subjected to heat in the open air, it absorbs oxygen, and beconuis 
autimonious acid (SbO^^). 

Charactcrifities , — Heated in liquid hydrochloric* affiid, it completely dis- 
solves : the solution contains terchloridc of antimony, which, wdicn mixcul 
with water, yields a white precipitate {oxwhloride of antimony, SbCP,5SbO^). 
Hydrosulphurets form a red precipitate (SbS-"^) in the solution of the terchloride. 
Boiled with a solution of bitaiTrate of potash, it is dissolved : the solution 
yields, on cooling, crystals of emetic tartar (KO,SbO^,T,2IlO), the charac- 
teristics of which will be hereafter given. Teroxide of antipiony melts before 
the blowpipe, and is volatilized in the form of a white vapour. 

Composition. — Teroxide of antimony has the following composition : — 



Atoms, 

Eg, Wt, 

Per Cent, 

Berzelius, 

John Davy. 

Antimony 

1 ... 

... 129 .... 

.. 84-31 .... 

„ 84-319 . 

86 

Oxygen 

.. 3 ... 

... 24 .... 

.. 15-69 .... 

.. 15-681 .. 

15 

Teroxide of Antimony. 

.. 1 ... 

... 163 .... 

.. 100-00 .... 

.. 100-000 .. 

100 


PuRiTy.--T-The Edinburgh College gives the following characteristics of 
purity : — 

" Entirely soluble in muriatic acid, and also in a boiling mixture of water and biiartratc 
of potash ; snow-white ; fusible at a full-red hcat.k* 


^ jt. 

^ Journal de PhaV'maoie^t. x. p. ^8. 

2 Translation of the Pharmacopoeia of the Royal College of Physicians for 1824, p. 81. 
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Physiological Effects and Uses. — Teroxide of antimony possesses 
similar medicinal properties to emetic tartar, in the preparation of which it is 
uscid. It is rarely en)ployed as a medicine. The oxichloride of antimony is 
nnccrtaiii in its operation. .. - ♦ 

Administration. — The oxichloride of antimony is sometimes given in 
doses of from one to ten grains. 


103. PULVIS ANTlMONll C0MP08ITUS.- COMPOUND 
POWDER OF ANTIMONY. 

History. — Dr. James, who died in 1776,* prepared a celebrated patent 
medicine, long known as the fever powder of Ur. James [ptilvis fehrifugus 
Jacobi ) y or Dr. James s powder {jmlvis Jacobi). The discovery of it was 
subsequently claimed for a German of the name of Schwanberg.^ The speci- 
lication which Dr. James lodged in tlie Court of Chancery is so ambiguously 
wortkul, tlmt wc cannot pre])are his powder by it. Hence the present pre- 
])aration has been introduced into the Pharmacopceia as a succedaneum for it. 
Ill preceding editions of tlie London Pharmacopaua, as w ell as in the present 
Edinburgh and Dublin Pharmacopems, the name given to it is puli is anti- 
inonia/is {antimonial powder) ; but in the edition for 1 866 this name was 
unnecessarily (as 1 conceive) altered to pulim antimonii compositus. 

Preparation. — All the British Colleges give directions for its prepara- 
tion. 

Tlic London College orders, of Sesquisiil])hurct of Antimony, powdered, Ibj.; Horn 
Sluivings, Ibij. Mix, and throw ihein into a crucible red-hot in the lire, and stir constantly 
uulil vujioiir no longer arises. Hub that which remains to })owdor, and j)ut it into a projxn* 
cniciblc.^ Tlicn apply (ire, and increase it gradually, that it may bo red-hot for two hours. 
Itul) tJic residiKi lo a very jiow^der. 

The Kdlnhnrgh College nirects equal weights of Sidjdiurct of Antimony, in coai’sc 
powder, and Hartshorn* in sluwings, to he used. “ Mix them, ])iit them into a red-hot 
iron pot, and st ir ctnslautly till they acquire an ash-grey colour, and vapours no longer 
arise. J*ulvcrLse tlie product, and ])ut it iiitu a crucililo with a [Xirforated cover, and 
eA})Ose this to a gradually-increasing heat till a white heat be produced, which is to be 
nuiiiitaiiied for tw-o hours, lleducc the jiroduet, when cold, to fine powder. 

The process of the Dublin College is essentially similar to that of the London College. 

Manufacturers usually substitute bone sawings for hartshorn shavings. 

The following is the theory of the process : tlic gelatinous matter of the 
born (or bones) is decomposed and burned off, leaving behind tlie earthy 
Toatter (triphosjihate of lime 3Ca(),<7PO, witli a little calcareous carbonate 
Ca0,C02). The sul))hur (S^) of the tersulphuret (ShS**^) is ex])ellcd in the form 
of sulphurous acid (3S0^), while the antimony attracts oxygen from the air, 
lorming aiitimoiiious acid (SbO^), and a variable quantity of teroxide of anti- 
mony (SbO^). 13y the subsequent heating the teroxide is, for the most part, 

coiiverted into aiitirnonious aci^l ; but one portion is usually left unchanged, 
J'Vhile another is volatilized. The carbonate of lime of the horn is decomposed 

the united agencies of heat and aiitirnonious acid : carbonic acid is expelled, 
^od a small quantity of autimoiiite of lime formed. Tfie sides of the crucible 
01 which the second stage of the process has been conducted, are found, at 


* JjJidavits and Proceedings of W . Baler ^ Loudf 1 < 54? 
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the end of the operation, to be lined with a yellow glaze, and frequently with 
yellow crystals of teroxide. 

Peopeeties. — A iitinionial powder is white, gritty, tasteless, and odourless. 
Boiling water extracts the antiinonite (and, according to Dr. Maclagan, super- 
phosphate) of lime : the liquid becomes cloudy on cooling. Hydrochloric 
acid, digested in the residue, dissolves the triphosphate of lime, all the ter- 
oxide of antimony, and that portion of the antimonious acid which was in 
combination with lime. When examined by tlie microscope, antimonial 
powder appears to be an amorplious granular powder. . 

Characieristies , — The solution obtained by boiling antimonial pow^der in 
distilled water occasions white precipitates, soluble in nitric acid, with oxalate 
of ammonia, nitrate of silver, and acetate of lead. The precipitate with the 
first of these tests is oxalate of lime (Ca0,C20^), with the second phosphate 
of silver (2Ag(),/>PO®), and with the third ])hosphate of lead (2PbO,iPO®). 
Hydrosulphuric acid gas transmitted through the solution, produces an 
oran^e-red precipitate. If the portions of antimonial pow^dcr not dissolved 
by distilled water be digested in boiling liquid hydrochloric acid, a solution is 
obtained, which, on the addition of distilled water, becomes turbid, and 
^deposits a white ])Owder {oxichloride of antimony ^ SbCP,5SbO^) : at least 
1 have found this to take plac(^ with sevenil samples of antimonial powder 
which I have examined, and the same is noticed by Dr. Barker ; ^ but neither 
Mr. Phillips^ nor Dr. Maclagan^ have observed it. • Hydrosulphuric acid gas, 
transmitted through the hydrochloric solution, causes an orange-red pre- 
cipitate : if this be separated by filtering, and the solution boiled to expel any 
traces of hydrosulphuric acid, a wdiite precipitate [triphonphate of lime, 
3CaO,cPO®) is throwui down on the addition of caustic ammonia. That 
portion of antimonial powder wdiich is not dissolved by hydrocliloric acid is 
antimonious acid : if it be mixed with soda, and heated on charcoal in the 
interior flame of the blowpipe, it is converted into globules of metallic 
antimony. 

“ Distilled water, boiled with it and filtered, gives, with sulplmr^ted hydrogen, an 
orange })recipitate : muriatic, digested wdth the residue, becomes yellow, does not [mue- 
tme<s does, cuccording to my experiments] become turbid by dilution, but gives a copious 
orange precipitate with sulphuretted hydrogen.” — Fh. E(L 2d edit. 1841. 

Composition. — Dt\ Janies s powder has been analysed by Dr. Pearson,^ 
by Mr. Phillips,® by Berzelius,® by M. PuUy,^ by Dr. D. Maclagan,® and was 
imperfectly examined by Mr. Chenevix.® Antimonial pother has been 
analyzed by Mr. Philli])s^^® and by Dr. D. Maclagan.^^ Their results are, for 
the most part, shown in the following tabic : — 


' Observations on the Dublin Pharmacopoeia, 204. 
2 Ann. Phil iv. N.S. 266. 

® Edinburgh Med. and Surg. Journal, No. 135. 

4 Phil. Trans. Ixxxi. for 1791, p. 817. 

^ Ann, Phil, N.S. vi. 187. t 
^ Traite de Chimie, iv. 481. 

7 Ann. de Chim. 1805, Iv. 74. 

^ Op. supra cit. 

2 Phil. Trans, for 1801, p. 57. 

Ann. Phil. • 

“ Op. cit. 
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James’s Powder. 

Antimonial Powder. 


Pearson 

Phillips. 

Berzel. 

Madaj^an. 

Phillips. 

Maclag^an. 



Newbury’s 


Newbury’s 

Butler’s 

Ist samp. 

Ild samp. 


Antimonite of Lime [with 








some superphosphate, 
Maclagan'] 

1 - 

— 

1 

340 

2-25 




0-8 

Teroxide of Antimony . . . 

— 

— 

— 

2-89 

9-80 

— 

— 

3-98 

•Antimonious Acid 

57 

56-0 

66 

43'47 

34-21 

35 

38 

50-09 

Triphosphate of Lime .... 
Loss [Teroxide of Anti- 

43 

42*2 

33 

50-24 

53-21 

65 

62 

45-13 

mony and impurity, 
Phillips’] 

1 - 

1-8 



0-53 


i 



100 

1000 

100 

loo-oo 

100-0 

100 

100 

100-00 


According to the Ediiiburgli PliarmacopoDia (2d ed. 1841), antimoiiial 
])ovvder is a mixture chiefly of antimonioiiH acid and phonphate of lime 
with some 8e^(puioxidc [teroxide] of antimotiy and a little aniimonite of 
limer 

J^illy found sulphate of potash and hypo-antimonite of potash in James’s powdef. 
Mr. Erandc lias found as much as 5 per ceut. of teroxide of antimony in the antimonial 
powdcT of the shops. 

The antimonite of lime is ohtauiod in solution Iw hoiling antimonial powder in distilled 
water : the greater part of it deposits as the solutJon cools. The cxistcncfi of superphos- 
phate -was inferred by Dr. Machigiin from the precipitates prodiu^ed with the salts of lead 
and nitrate of silver. Mr. rhillips states that it contains but lit/tlc, if any, teroxide of 
adimony, because the hydrochloric solution did not l(*,t fall any precipitate on the addition 
of water. But a snuiU quantity of teroxide may be dissolved m excess of this acid without 
our being able to obtain any evidence of it by the action of water. Dr. Maclagan^ has 
shown, that if hydi’osulphuric Jicid gas be transmitted through the solution, an .orange- 
red precijiitatc is obtained, wliich he supposes to be an indjcation of the presence of 
teroxide. But unless the antimonial pow^dcr lie boiled repeatedly in water, to remove 
completely the antimonite of limci, this t(;st cannot bo rehed on ; for if the least trace of 
tliis sidt be present, on the addition of hydrochloric acid a solution is obtamed, which not 
only [)roduccs an orange-red precipitate with hydrosulphuric acid, but even causes a white 
preei])itate on the addition of w^atcr. 

Physiological Effects, — Antimonial powder is most unequal in its ope- 
ration, — at one time possessing considerable activity, at another being inert, 
or nearly so. This depends on tlie presence or absence of teroxide of 
antimony, wliich may be regarded as constituting its active principle, and 
'^^hich, when present, is found in uncertain and inegnstant quantity. More- 
over, this variation in the .composition of antimonial powder cannot be regarded 
as the fault of the manufacturer, since it depends, as Mr. Braude ^ has justly 
observed, upon slight modifications in the process, which can scarcely be 
controlled.^^ 

Mr, Hawkins gave 5j» morning and evening without any obvious effect ; 
and the late Dr. Duncan, juiii administered and 5ss. doses, several times 
a day, without inducing vomiting or purging.^ Dr. Elliotson^ found even 


^ Op, cit, 

^ Manual of Pharmacy, 3d!*edit. p. 292, 

^ Edinburgh New Dispensatory, 11th edit. 

^ Cases illustrative of the Efficacy of the Hydrocyanic AddM). 77- 
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120 grains nearly inert ; nausea alone being in some of the cases produced. 
In these instances I presume it contained little or no feroxide. 

But, on the other hand, a considerable number of practitioners have found 
it to possess activity. Dr. Parish observes, that "it wiU be difficult for the 
chemist to persuade the physician that he can never have derived any benefit 
from the exhibition of antimonial powder I have above stated that the 
experiments on wliich Mr. Phillips founds his assertion that this prei)aration 
contains but little if any tcroxide, arc inconclusive., as Dr. Maclagan has shewir, 
I am acciuainted with one case in which it acted with great activity. A 
workman employed in the manufacture of this powder in the laboratory of an 
operative chemist in London, took a dose of it (which, from his account, 
I estimate at half a tcaspoonful), and, to use his own words, "it nearly killed 
him.^^ It occasioned violent vomiting, purging, and sweating. 

I)r, James 8 powder, which some practitioners consider as more active and 
certain than our antimonial powder, appears to be equally inconstant in its 
operation. Dr. D. Munro,^ who frequently used this powder, and saw Dr. 
James himself, as well as other practitioners, administer it, observes — "like 
other active preparations of antimony, it sometimes acts with great violence, 
even when given in small doses ; at other times a large dose produces very 
tittle visible effects. I have seen three grains operate briskly both upwards 
and downwards; and I was once called to a patient, to whom Dr. James had 
himself given five grains of it, and it purged and vomited the lady for twenty- 
four hours, and in that time gave her between twenty and thirty stools ; at 
other times I have seen a scruple produce little or no visible effect.^^ Dr. 
Cheyne^ thought highly of it in the apoplectic diathesis ; but he used it in 
conjunction with bleeding, purgatives, and a strict anti})h]ogistic regimen. 

The preceding facts seem to me to shew the proj)ricty of omitting the use 
of both antimonial and James’s powder, and substituting for them some anti- 
monial of known and uniform activity ; as emetic tartar. 

Uses. — Antimonijil powder is employed as a sudorific in fevers and rheu- 
matic affections. In the former it is given eitlier alone or in combination 
with mercurials : in the latter it is frequently conjoined with opium as w^ell as 
with calomeL In chronic skin diseases it is sometimes exhibited with alte- 
ratives. 

Admintstration. — ^The usual dose of it is from 3 or 4 to 8 or 10 grains, 
in the form of powder or bolus. 


104. ANTIMONII TERSULPHURETUM.-TERSUIr- 
PHURET OP ANTIMONY. 

Formula SbS-^ Equivalent Weight 177. 

Two forms of tliis compound are used in medicine — the one crystalline, the 
other amorphous. 


^ Fhanmcolof/ia, 

Turatise on Med.^d Vhani, Chanu i. 367. 
^ JDuhL lloap, lid]), i. 315. 
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1. Antimonii Tersulphuretum Crystallisatum.— 'Crystallized 
Tersulphuret of Antimony. 

Histouy. — Black sulphuret of antimony was known in the most ancient 
times^ being used by the Asiatic and Greek ladies as a pigment Ibr the eye- 
brows.^ It M^as formerly called stimmi {(TrlfjLfxt vel arLufiiQ), stibium (<Tr£/3c), 
platyophthalmon (TrXarvQ(i)^a\pov), or larbason^ [XapfDacrop) , It has also 
been called ic6xXo(:, In the native state it is technically Tberrned antimony 
ore, and when first fused out of its ganguc, crude antimony^ or sulphuret 
of antimony. It is the antimonii sulphuretum of the Edinburgh and 
Dublin Pharmacop{eias;*the antimonii sesquisulphuretum (sesquisulphuret 
of antimony) of the London Pharmacopoeia. 

Natural History. — Tersulphuret of antimony is found native in various 
parts of the world, especially in Hungary, in the Hartz, in Prance, in Cornwall, 
and in Borneo. IVom the latter place it is imported into this country by way 
of Singapore, being brought over as ballast to the vessels. In the years 
18^35-^36 and 67, the quantities of ore imported were res])ectively 645, 825, 
and 629 tons {Trade List, Jan. 10, 1867, and Jan. 9, 1868). In 184i), 
tliere were imported 627 tons. 

Preparation. — The old method of separating the tersulphuret from its 
siliceous gangue was to melt it in a covered crucible or ])ot, in the bottom' of 
which tluTc were several holes, through which the fused sulphuret passed into 
an inferior or receiving pot. According to Gensenne’s method, the melting- 
jots were placed in a circular reverberatory furnace, and w^ere connected by 
curved earthen tubes with the receiving pots wdiich wxre on the outside of the 
furnace. At La Vendee, neither vessels nor tubes arc used: the ore is placed 
on the bed of a reverberatory furnace, iii w^hich is an a])crture to allow of the 
})assage of the fused tersulphuret, wdiich Hows into a receiving vessel placed 
(;x.ternally to the I’urnacc.-^ 

’^Properties. — The fused tersulphuret (called common or crude antimony) 
occurs in commerce in roundish masses, called loaves or cakes : these, when 
broken, present a striated cryslalhnc appearance, a dark steel or lead grey 
colour, and a metalHc brilliancy. The commercial tersulphuret is opaque, 
tasttiless, odourless, brittle, easily pulverizable, and has a sp. gr. of about 4‘6. 
Its powder is black, but that of pure tersulphuret is reddish-black. It is a 
little less fusible than metallic antimony. It is volatile, but cannot be distilled ; 
and it a])pcars to be partially decomposed by heat^ for, when heated in an 
(Earthen crucible for an hour, it loses from 10 to 20 per cent, of its weight.^ 
By roasting, it is converted into antimony-ash (see ante, p. 675). When 
reduced to a very fine powd(^r'by levigation and elutriation, it constitutes the 
antimonii sulphuretum pruparatum of the Dublin Pharmacopeia. 

Characteristics , — It fuses and is dissipated before the blowpipe, with a 
smell of sulphurous acid andihe formation of a white smoke (SbO^). Digested 
in hydrochloric acid, it evolves hydrosulphuric acid, and forms a solution of ter- 

* 2 Kings, ix. 30 ; Ezcldel, xxiii. 40 ; Pliny, Kat. Hist, xxxiii, 

- DioscoriJes, lib. v. cap. 99. 4^* 

^ Dumas, Draite'da Chimie, iv. 166. 

^ Berthicr, IVaite des Kssais, ii. 490. 
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chloride of antimony (SbCP), which produces a white precipitate {oxichloride 
of antimony y SbCl^^SSbO"^) with water, and an orange-red one (SbS®) with 
hydrosulphuric acid. If a current of hydrogen gas be passed over heated 
tersulphuret of antimony, metallic antimony and hydrosulphuric acid gas are 
obtained : the metal decomposes nitric acid, and yields a white powder : 
it readily dissolves in nitro-hydrochloric acid (SbCl^). 

Composition. — Tersulphuret of antimony has the following composition : — 


Atoms. 

Eq. Wt, 

Per Cent, 

Berzelius, 

Thomson. 

Antimony 1 .... 

,.. 129 ... 

... 72*88 

72*8 .... 

„ 73*77 

Suli)hur 3 ... 

... 48 ... 

... 27*12 . 

27*2 .... 

.. 26*23 

Tersulphuret of Antimony 1 ... 

... 177 ... 

... 100*00 . 

100-0 .... 

.. 100*00 


Impurities. — The crude antimony of commerce is rarely, if ever, quite pure. 
It frequently contains tlie sulphurets of iron, lead, arsenicum, and copper, and 
on this account is not adapted for medicinal use. When pure, it is completely 
soluble in hydrochloric acid \ but, when mixed with sulpliuret of arsenicum, 
this remains undissolved, and may be detected by reducing it with a mixture 
of charcoal and carbonate of soda (see ante, p. 644). If the hydrochloric 
salution be diluted with w^ater (so as to precipitate the greater part of the 
antimony), the presence of lead, iron, or copper, in the filtered hquor, may be 
detected by the appropriate tests for these metals, hereafter to be mentioned. 

With heat, it is totally dissolved by hydrochloric acid. Eroai the acid in which it is 
boiled, a white precipitate is tlirow’n down by distilled water ; from the strained liquor, 
hydrosulphuric acid afterwards throws down a reddish coloured substance. — Fh, Lond, 
Entirely soluble in muriatic acid, with the aid of heat.’' — Pk. Ed, 

Physiological Effects, a. On Animah, — Eayer^ introduced half an 
ounce of it into the cellular tissue of the back of a dog, but no effects resulted 
from it. Eiftecn grains placed in the peritoneal sac caused inflammation, and 
in twenty-four hours death, but without any peculiar symptoms. Moiroud^ 
says that, given to horses in doses of from two to four ounces, it acts as an 
excitant, causing increased frequency of pulse and respiration and softer 
stools. 

iS. On Man, — In most cases it produces no obvious effects, even when 
taken in very large doses. Rayer^ gave half an ounce of it in powder for 
several days without the slightest eflect. Cullen,^ however, has seen it cause 
nausea and vomiting in one or two instances in which it was largely employed. 
Rayer says that the decoction of it is much more active than an equal quantity 
of the same preparation in* powder. How are these facts to be explained? 
He ascribes the activity of the decoction to arsenious acid, formed by boiling 
sulphuret of arsenicum (contained in the ordinary crude antimony) with water ; 
for Guibourt® obtained in this way grs- of arsenious acid by boiling an 
ounce of crude antimony. But the presence of arsenic is not necessary to 
explain the greater activity of the decoction, since, by long-continued boiling 
with water, the tersulphuret of antimony yields hydrosulphuric acid and ter- 

^ Pkt, de Med, et Chit, Praiiq, iii. B4. 

* Pharm, Veter, 428. 

^ Op, dt, 

^ Treat, of Mat. Med. ii. 482. 

® K^tyer, op, supra cit. 
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oxide of antimony.^ The occasional nausea and vomiting may arise from the 
decomposition of the sulphuret by the fluids in the alimentary canal. 

Uses. — As a medicinal agent, it is occasionally employed as a diaphoretic 
and alterative in some skin diseases, especially lepra and scabies, in scrofula 
and glandular aflections, and in rheumatism and gout. 

As a pharmaceutical and chemical agent, it is a most important substance, 
being tlie source from which the metal, and all its compounds, are procured. 

Administration. — The usual dose of it, when taken internally, is from 
ten to tliirty grains of the powder ; but several drachms of it have been take>n 
without much effect. The Tinan de Feltz, which is occasionally used in 
skin diseases, is prepared by boiling Sarsaj)a.rilla, 5j. and Crude Antimony 
(tied up in a bag), 5j. in a pint and a half of Water ; then add Isinglass^ 5iv., 
previously dissolved in water, and reduce the whole (by boiling) to a pint, 
hich is to be taken during the day.^ 

ANTIMOMI SCLPIIIIRETIIM PRA5PARATI M, J). ; Prepared Sulphuret of 
Antiniony. (Take of Sulphuret of Antimony any requisite quantity. Keduce 
to j)Owdcr, according to the mode directed in the preparation of chalk, and 
let the most subtile particles be preserved for use.) — The powder sold in the 
shops as })reparcd sulphuret is usually obtained by grinding in mills without 
clutriation. Its uses are those of the sulphuret before described. 


2. Antimonii Tersulphuretum Amorphum. Amorphous 
Tersulphuret of Antimony* 

History. — E(*d tersulphuret of antimony was known to Basil Valentine,^ 
who calls it sulphur of antimony. His directions for preparing it are as 
follows: — Grind antimony to a fine powder, which is to be boiled for two 
hours, or a little longer, in a sharp lye of beech-wood ashes. Pilter the 
boiled liquor, aiid pour over it vinegar : the red sulphur of antimony will then 
be ])rccipitated. 

The discovery of mineral kermes (so called on account of its similarity in 
colour to the insect kermes. Coccus ilieis) is usually ascribed to the celebrated 
Glauber, one of whose pujnls communicated the mode of preparing it to M. 
de Chastenay, by whom it was communicated to M. de la Ligerie. The latter 
gave a portion of the medicine to Simon, a Carthusian friar, who efiected a 
r(‘markable cure with it : hence it obtained the name of Carthusian powder , 
poudre des Chartreux, or pulvis Carthusianorum, The secret of its pre- 
paration was purchased of M. de la Ligerie by the Ring of Prance.'^ 

Natural History. — Amorphous teifeulphuret of antimony does not occur 
native. The mineral called red antimony is composed of SbO‘'*,2SbS^. 

Varieties. — Two varieties of amorphous tersulphuret of antimony are ein- 
ployed in medicine ; one is commonly known as mineral kermes, the other is 
the precipitated sulphuret o6 antimony. 

^ Geiger, Hand. d. Fharm. 

B^iyer, Treatise on Diseases of the Skin, by Dr. Willis, p. 12ite. 

Basil VeUetUinet his THumptiant Chariot of Antimony ^ with Annotations ^Theodore Kirkringius, 
M.B. p. 131, Loud. 1678. 

Lemery, Sur une Preparation d'Antimoine, appellee communenmit Pmdre des Chartreuxy ou 
Hermes Mineral^ in the Memoires de VAcademie Boyalt ilnnec, 17^0, p.rfl7. Paris. 1722. 
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a. Kermes Miner ale, — Mineral Kermes, 

Preparation. — This is prepared both by the humid and by tlie dry way ; 
and the French Codex gives directions for its pre})aration by both methods. 

a. By the humid way, — This is directed to be prepared as follows ; — 

Ta^e of Crystallizcid Carbonate of Soda, 128 parts ; Water, 1280 parts ; Snlphuret of 
Antimony, 6 parts. Dissolve tlie carbonate of soda in tlic water, by the aid of heat, in a 
cast-iron pan. Add the sulpliuret of antimony, reduced to a fine powder, and boil the 
mixture for an hour, eonstantly stirring it with a woodiui s})atula : hltcr the boiling solu- 
tion into an carthern j)au previously heated, and containing a small quantity of very hot 
water. Let the solution cool as slowly as possible ; collect the red powder wliich is 
deposited on a close cloth, and wash on the filter with cold water, rress the washed 
powdei^ and dry it in a stove moderately heated. 

Tlie theory of this jirocess is as follows : — ^When tersulphurct of antimony is 
boiled with a solution of carbonate of soda, a portion of the latter is resolved 
into carbonic acid and soda. The soda reacts on the tersulplmret of antimony, 
and produces sulphuret of sodium and teroxide of antimony. 3NaO-|- 81)8^= 
3NaS+Sb03. The sulphuret of sodium dissolves some tersuljihuret of 
antimony, the quantity of which is greater in jiroportion as the liquid is hotter 
and more concentrated. 3NaS -f- .rSbS^. The teroxide of antimony combines 
with soda, Na04-8b03. 

As the solution cools, amorjdious red tersulplmret of antimony is deposited. 
This is kermes minerale. If the ((uantity of soda employed Ixi insuflicient to 
hold the whole of the teroxide in solution, a portion of this is also deposited, 
as the liquid cools, in tlie form of acuminabxl six-sid(;d jirisms or needles, 
which by the microscope are seen to be mechanically mixed with the red ter- 
sulphuret (H. Eose). 

The relative proportions of sulphuret ^of antimony and alkaline carbonate 
directed to be emj)loyed by different authorities arc remarkably different. 
Whatever process be followed, it is esscmtially requisite, in order to obtain 
good coloured kermes of a fine and vdvety quality, tliat the solution be cooled 
as slowly as possible. This, in fact, is the principal secret in its manufacture. 

Both Berzelius^ and Eose^ state that mineral kermes contains some alkaline 
sulphuret. According to Eose, it is in combination with pentasulphurct of 
antimony, the formation of wlricli depends on the absorption of atmospheric 
oxygen by the solution. 20 + 3 (NaS,SbS3) = 2NaO + NaS,SbS5 + 28b83. 

/3. By the dry way, — The process of the French Codex for kermes iync 
j)aratum is as follows : — 

Take of Sulphuret of Antivioiiy, ,500 parts; Carbonate of Potash, 1000 parts; and 
Sulphur, sublimed and washed, 30 ])arts. Carefully mix these three substauccs, and fuse 
in a Hessian cmcible. Pour the mass, while liquid, into an iron mortar, and, when cold, 
reduce it to powder. Then boil the powdiir in an iron pan, with 10000 parts of water, 
filter the boiling hquor, allow it to cool slowly, then decant it, and collect the kermes on 
a filter ; wash it and dry it as already mentioned. 

The quantity of kermes obtained by this process is greater, but less fine, than tliat pro- 
cured by the preceding process; anJ it ought to be c^lusively reserved for veterinary 
medicine. 

This is Baume's metho^ of preparing kermes. According to Berzelius, the 
best proportions of the ingredients are 1 part of pure carbonate of potash, 


^ Sdiweiggcr’s Jouniq^^ Bd, xxxiv. S. 58 ; also, Poggendorlf’s Amaten, Bd. xx. u. xxxvii. 

2 Poggendorlf’s JumlAi, Bd.fxlvii. S. ^23 (also, Bert. Jahrb.furdie Vtmrmade, Bd. xlii. 1839). 



PnoPEiiTiES ; Composition; Physiological Effects. 685 

and parts of tersulphiirct of antimony. The changes effected by the fusion 
ar(j analogous to those before explained. 4(K0,C02) +4SbS** = K0,Sb03 -f- 
3(KS,SbS3) +4C02. The Codex obviously directs an excess of carbonate of 
potash to be used. The addition of sulphur augments the quaniity, but 
injures the colour, of the kermes, probably because it promotes the formation 
of pcntasulphuret of antimony, SbS^. 

Properties. — Mineral kermes is an odourless, tasteless, brownisli-red 
powder, insoluble both in w^ater and in alcohol. Examined by the microscope, 
it is seen to consist of a reddish or brownish granuLar mass, which, when the 
kermos contains teroxide of antimony, is intermixcxl with acuminated prisms 
or small acicular crystals of this substance. Dilute mineral or vegetable acids 
abstract any contained teroxide : concerntrated hydrochloric ficid decomposes 
the tersul])hurct. SbS3 + 6HCl=SbCD + 31IS. Mineral kermes is com- 
pletely soluble in hydrosulphuret of ammonia. 

Composition. — llie foUowingis the composition of mineral kermes according 
to 11. Hose : — 


Ktrnics prepared hy hoiVtng with 
Carbomie of Soda ; but not 
very carefn.fly dried. 

Kermes prepared by boiling with Potash or its Carbonate. ^ 




With 

*With Caustic 

The same, 




Carbonate of 

Potash, and 

washed for a 




Potash. 

slightly washed. 

long time. 

Antimony 

6781 

Antimony 

69*00 

61*91 

67*08 

Sulphur 

28*24 

Sulphur 

28*41 

30*26 

29*44 

Sodium 

1-33 j 

ih)tassium 

2*25 

5*66 

3*48 

Water 

2*()2 j 

Water 

— 

2*17 

— 


100*00^ 


99*66 

j 100*00 

100*00 


According to Rose, k(^rmes consists of amorphous tersulphurct of antimony, 
with the su]])]iantimoniatc of either sodium or potassium. The formuhi for 
tliat prepared by boiling crude antimony with caustic potash, and w ashed for 
a short time only, consists of 281)8^ + KS,SbS® + 2Aq. If the same kermes 
be washed for a long time, its formula is 98b8^ + KS,8bS^. 

Berzelius and Euchs, as well as Rose, are of opinion that pure mineral 
kermes is an amorphous tersulphuret of antimony. 

But most chemists who have analysed this substance have detected in it 
teroxide of antimony. Rose considers this an accidental admixture arising 
from the use of an insufficient quantity of alkali to retain the teroxide in 
solution. Liebig,^ on the other hand, regards it as an essential constituent, 
inid gives as the formula for kermes 2SbS3 + Sb03; and its composition, 
according to this view, may be thus stated : — 

Atoms, Eq, Wt, Per Cent. 

Tersulphuret of Antimony 2 354 69’8 

Teroxide of Antimony ...j# 1 153 30*2 

1 507 100*0 

Physiological Effects. — The effects of mirierdl kermes, of the golden 
solphuret of antimony, and of tlie oxysulphuret of antimony of the London 


^ Ilmdwort. d, Chemiet Bd. i. S. 427 ; Jouru, de Pharm^ t. 2^*p. 654, 1S39. 
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Pharmacopoeia, arc all similar in their character, though varying somewhat in 
degree. They are more active in proportion as the quantity of teroxide wliich 
they may contain is greater. It is probable, however, that kermes mineral, which 
is entirely devoid of teroxide, is not without some medicinal activity, as it may 
become soluble in tlie gastro-intestinal juices, and thereby acquire activity. 
Kermes mineral is usually stronger than the golden sulphuret of antimony. 

The effects of kermes mineral arc similar to those of other antimonial com- 
pounds (see ante^ p. 184), and which will be more fully noticed hereafter 
(see Antimonii et Potassne Tartras). In small doses it is sudorific and 
liquefticient (see afftr, p. 175) ; in large doses, emetic and purgative. 

Uses. — In England mineral kermiis is scarcely employed ; but in some 
parts of Europe, especially Italy and France, it is in frequent use. 

Like emetic tartar, it has be^en administered with great benefit as a contra- 
stimulant or liypostlienic (sec ante, p. 97) in inflammatory diseases, especially 
pneumonia.^ The uncertainty of its operation is, however, a great drawback 
to its use ; and even when it possesses activity, it is doubtful whether it has 
any advantages over emetic tartar. Some writers, however, assert that it is less 
irritating to the stomach and bowels: but assuming this to be true, it is 
jirobably referable to its inferior activity. 

Administration. — Minend kermes is given, in the form of powder or pill, 
in doses of from half « grain to two or tliree grains. 

b. Antimonii Termli)hureiuni Precijntatiini. — Precipitated Termlphuret 

of Anlimotn/, 

All the British Colleges give directions for the preparation of an amorphous 
antimonial sulphuret, called by the London College antimon iioxijHidphuretum ; 
by the Edinburgh College, antimonii Hutpluiretihn aureuni ; and by th(j 
Dublin College, sulphur antimoniatum fuseuni. 

The London College orders of Sesquisulplmret of Antimony, ^vii. ; Solution of Potash, 
Oiv. ; Distilled Waler, Cong, ij.; Diluted Sulphuric Acid, as inurli as may be sufficient. 
Mix the sesquisulphuret of antimony, sohitioii of potash, and water to'^fdher, and boil 
with a slow fire for two hours, frequently stirring, distilled water bei»ig oftem added, that 
it may fill about the same measure. Strain the licpior, and gradually pour into it as much 
diluted sulphuric acid as ujay be sufficient to precipitate the oxysiilpliuret of anthiiony ; 
then, with water, wash away the sulj)hatc of potash, and dry what remains witli a gentle 
heat. 

The Edinburgh College orders of Sidphurct of Antimony, in fine powder, Jj. ; Solution 
of Potash, fjxj. ; Water, Oij. 

The Dublin College dirccts^, of Prepared Sul})huret of Antimony, on^ part ; Water of 
Caustic Potash, eighteen parts ; Diluted Sulphuric Acid, cleoen paHs, or as much as may 
be sufficient. 

The theory of the process has been already in part explained. When the 
common black tersulphuret of antimony is boiled with a solution of caustic 
potash, sulphuret of potassium and teroxide of antimony are produced, 
3KO + SbS^ = 3KS + SbO^ : the former combivjes with and dissolves some 
tersulphuret of antimony (SKS+zrSbS^), while the latter unites with potash 
(KO + SbO^). Thus the solution contains hyposulphantimonite of potassium 
and hypantimonite of potash. 

When sulphuric acid is added to the strained liquof, it decomposes the 


^ S(^ Dr. Stack’s Medimi Cases, p. 9, 1784. 
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sulphuret of potassium, precipitates the tersulpliuret of antimony, and com- 
bines with the potash which retained the teroxide of antimony in solution : 
tlie latter is wholly, or in great part, re-converted into tersulphurct of antimony. 
4S03 + 3(KS,SbS3) +K0,8b03=4(K0,S03) +4SbS3. From Mr. Phillips’s 
analysis it would appear that some teroxide of antimony escapes decomposition, 
and is contained in the precipitated product. It is probable that the pre- 
cipitate sometimes contains pcntasulphuret of antimony, SbS®. This is formed 
by the action of atmospheric oxygen on the alkaline solution prior to the 
addition of the sulphuric acid. 20 -f 3 (KS,SbS^) = 2K0 + KS,SbS5 + 2SbS*'*. 

Propkbties. — Oxysulphurct of antimony is a red, odourless, almost taste- 
less powder. It is insoluble in cold water, and only sliglitly soluble in liquor 
aimnonim. Boiled in nitro-hydrochloric acid, terchloride of antimony is formed 
in solution, and some sulpliur renSains undissolved. Heated in the air, it 
burns, evolves sulphurous acid, and leaves a greyish residuum. 

Characteristics . — When heated with concentrated hydrochloric acid, it 
evolves hydrosulphuric acid, shewing it to be a suljihuret. From the other 
sul})hurets or oxysulphurets of antimony it is to be distinguished partly by its 
colour. Its hydrochloric solution is shewn to contain antimony by the tests 
for this metal. When boiled in a solution of bitartrate of potash, a solution 
of emetic tartar is obtained, which may be recognised by the cliaracters herC- 
aftcr to be mentioned for this salt. It may be rciduced by hydrogen and heat. 

Composition.— By boiling in a solution of bitartratc of jiotash, it loses, 
according to Mr. Phillips, 12 ])er cent. — the amount of teroxide which it is 
pi'csumed to contain.^ Its composition, according to the same authority, is as 
follows : — 



Atoms. 

Bq. nn. 

Per CetfL 

Phil Ups. 

Teroxide Antimony 

... 1 .... 

153 ... 

... 13 ... 

... 13 

Tcrsulphurei xlntimony 

... 5 .... 

885 ... 

... 75 ... 

... 7G-5 

Water 

... IG .... 

.. 141- ... 

... 12 ... 

... 11-5 

Oxysidplmret Antimony, iV/. 

L. 1 .... 

.. 1183 ... 

... 100 ... 

... 1000 


By microscopic examination, I can discover no crystals of teroxide of 
antimony in samples of this compound made by Mr. It. Phillips and by 
myself. 

From the mode of its preparation, this com]X)und would appear to be a 
mixture of amorphous tersulpliuret of antimony, SblS-^, with some jientasulpliuret, 
SbS^. Ill other words, it is probably a mixture of mineral kcrines (minus 
the alkaline sulphuret) and golden sulphuret. According to the Ediid)urgli 
College, it is ^^a mixture or compound of sesquisulphuret of antimony, 
ses(|uioxide of antimony, and sulphur.^^ 

Purity. — Eecently precipitated oxysulphuret of antimony is readily and 
completely soluble in liquor potassm ; but the oxysulphuret of the shops leaves 
a white residuum, Boiled in hydrochloric acid, it is dissolved with the evolu- 
tion of hydrosulphuric acid gas ; the solution is opalescent or slightly milky, 
but becomes quite transparent on the addition of a small quantity of nEric 
*icid. It should not effervesce with dilute sulphuric acid. 

The London College states that it is , 

TotaQy soluble in nitro-liydrocliloric acid, emitting liydrosulpliuric acid. 

^ This method of delerminiiig the quantity of teroxide of antimony car|^iot be absolutely relied 
on (see H. Rose, Poggendorff’s Anmlen, 15d. xlvii.) 
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But I find that it is not completely soluble in nitro-hydrochloric acid ; — a 
portion of sulphur remaining behind. 

The Edinhurfjfh College states that it is 

“ Tasteless : twelve times its weight of muriatic acid, aided by heat, will dissolve most 
of it, forming a colourless solution, and leaving a little sulphur.” 

The commercial oxysulphuret is of a brighter colour than that obtained 
according to the process of the Pharmacopoeia. A manufacturer of it in- 
forms me that it is prepared by boiling suljdiur along with the black sul- 
phuret of antimony and potash, and precipitating by an acid in the usual way,. 
Mr. Redwood ' mentions two ways by which a product resembling the usual 
commercial article may be procured : one is by boiling together 4 parts of 
black sulpliuret of antimony, 8 parts of lime, and 80 parts of water, and 
precipitating tlie strained solution by excess of hydrochloric acid ; the other 
is by fusing together 2 parts of black sulpliuret of antimony, 4 parts of 
carbonate of potash, and 1 part of sulphur, boiling tljc fused mass when cold 
in 20 times its weight of water, and precipitating by a large excess of dilute 
sulphuric acid. 

Physiological Effects. — The medicinal activity of this preparation is 
greater in proportion to tlie quantity of teroxidc of antimony which it may con- 
tain (see ante, p. 686). The obvious effects are precisely analogous to those 
of emetic tartar ; namely, vomiting, purging, and sweating. In small doses 
it is employed as an alterative, expectorant, and diaphoretic : in somewhat 
larger doses it causes nausea and sweating, and sometimes vomiting : in still 
larger quantities it excites both vomiting and purging.^ 

Use. — It is principally employed as an alterative in chronic diseases, 
particularly cutaneous affections, glandular enlargements, secondary sjq)hilis, 
rheumatism, and diseases of the liver. In these complaints it is usually 
associated with mercurials (espcchdly calomel), and sometimes with either 
guaiacum or narcotics. 

Administration. — As an alterative the dose is from one to three or four 
grains : as an emetic from five grains to a scruple. It is a constituent of the 
jnluke hydrargyri chloridi compositev, commonly termed Plummer^ s pill- 

Antidotes. — Vide Antimonii et Potassai Tartras, 


105. Antimonii Pentasnlphuretum.~-Pentasnlphuret of Antimony* 

Formtda SbS®. Equivalent Weight 209. 

Sulphur Antimonii Auratum ; Golden Sulpliuret of Antimony ; Stibium Sulphuratum 
Aurantiacum,--O})iom)di by addins a diluted mmeral acid (usu^y sulphuric acid) to the 
mother liquor from wliich mineral kermes has been deposited : the precipitate is to be 
washed and dried. Its formation has been before explained (sec ante, p. 684}). Schlipfds 
salt is the sulphantimoniatc of sodium, 3NaS,SbS®,I8HO. When it is decomposed by 
sulphuric acid, tJie golden sulphuret of antimony is precipitated. 3NaS,SbS®,18HO+ 
3SO*=3(NaO,SO®)-bSbS®+3HS-f 15HO, Gofden siiipliurct of antimony is an oranffe- 
red, odourless, ana tfisteless powder. In its medicinal properties and uses it resembles 
mineral kermes and precipitated sulphuret of antimony (sec ante, pp. 685). The dose is 
from half a grain to two or iSu’ee grains. 

* ' Gray’s SupplemoM to the Vharniacopma, 2d edit. f848. 

® For some experinujuts and observations on the action of Kermes Mineral and the Golden hul- 
phuret, consult llayer, la Diet, fie Med. CUr, Prat. iii. 67, et seq* 
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106. ANTIMONn TERCHLORmUM.-TERCHLORroE 
OP AKPTIMONY. 

Formula SbCP. Equivalent Weight 235*5. 

IIisTOUY. — Basil Valentine was acquainted with this preparation, which 
has had various appellations, such as oil or butter of antimony [oleum sen 
haiyrum antimonii), muriate or hydrochlorate of antimony ^ seauiuiMoride 
(f ant i'fnony, p'^^oiochloride of antimony, &c. 

Pkepaeatton. — T here arc several methods of obtaining terchloride of 
antimony, which, in the pure state, is not used in medicine. 

The liquid sold in the shops and used in medicine under the name of butter 
of antimony, is a solution of terchloride of antimony in liquid hydrochloric 
acid. It is the liquor stibii chlorati of the Pharm. Bor., 1846. It is 
sometimes prepared by dissolving roasted antimony-ash (see ante, p. 675) in 
hydrochloric acid. It may also be prepared by dissolving tlie common crude 
antimony (SbS^) in hydrocliloric acid. The addition of a little nitric acid 
facilitates the process. 

In the Prussian Pharmacopoeia it is directed to be prepared by dissolving 
Ibj. of powdered black sulphuret of antimony in Ibiv. of crude hydrochloric 
solution. Tlie filtered solution is to be eva])orated to Ibiss., and to the cold 
liquor Six. of hydrochloric acid, and Ibiss. of distilled water, are to be added, 
or so much that the filtered liquor shidl have the sp. gr. of 1*345 to 1'350. 

By the action of liquid hydrochloric acid on tersulphurct of antimony, w*c 
• obtain terchloride of antimony, while sulphuretted hydrogen escapes. SbS^ 4- 
3HCl=SbCl'^ + 3I1S. The terchloride of antimony thus obtained is dissolved 
in excess of liquid hydrochloric acid, forming the hydrochloric solution of 
terchloride of antimony [liquor hydrochloricus antimonii teroxydd). 

If this solution be submitted to distillation, the water and excess of hydro- 
chloric acid are first expelled ; afterwards the tc^rchloride is volatilized : this 
concretes on cooling. If, therefore, our object be to obtain the pure ter- 
cliloride, it may be procured from the hydrochloric solution by changing the 
receiver as soon as the distilled product concretes on cooling. 

In order to deepen the colour of the commercial butter of antimony, per- 
nitrate of iron is usually added to it. 

PuoPERTiES.— The butter of antimony of the shops is a transparent liquid, 
varying in its colour from pale yellow to deep red. If it be free from iron, 
it is yellowish ; the deep red colour of the article usually found in the shops 
is due to peniitrate of iron. Its sp. gr. varies from 1*2 to 1*5. The Prussian 
College fix it at from 1*345 to 1*350. It fumes in the air (especially when 
{^^mmonia is present), in consequence of containing an excess of hydrochloric 
^^cid. It reacts on vegetable colours as a powerful acid. 

Characteristics, — Mixed jrith water, it throws down a whitish powder 
[oxichloride of antimony, SbC13,5Sb03). The hydrosulphurcts produce a 
reddish precipitate (SbS^), usually darkened by sulphuret of iron (FeS). 
Alkalies and their carbonates occasion a precipitate df the white tcroxide of 
Jintiraony (SbO®), usually discoloured by sesquioxide of iron, Fe^O^. Ts^itrate 
el silver occasions a white precipitate (AgCl and SbO"*). ^ 

Composition. — Terchloride of antimony is thus ccjjnpoacd : — 

VOL. I. 2 y 
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Atoms, 

Eq, Wt. 

Per Cent, 

Gohel, 

n, Pose, 

Antimony 

.. 1 .... 

.. 129 ... 

... 54-8 

.. 54-98 ... 

... 58-27 

Chlorine 

.. 8 

.. 106-6 ... 

... 45-2 ..... 

.. 46-02 ... 

... 46-73 

Terchloride of Antimony. 

.. 1 

.. 235-5 ... 

... 100-0 

.. 100*00 ... 

... 100-00 


The butter of antimony of the shops consists of tercMoride of antimony^ 
free hydrochloric acid, a little nitrouft acid, water, and sesquichloride of 
iron. It may also contain other impurities derived from the tersulpliurct 
from which it is prepared. Serullas says he never found arsenic in it. 

Physiological Effects. — It acts as an energetic caustic ; but I am not 
acquainted with any cases of poisoning by it. It cannot be much diluted 
without undergoing decomposition. 

Uses. — In medicine it is employed only as a caustic. It usually acts 
without much pain or inflammation, and, after the separation of the eschar, 
produces *a clean healthy surface. Tt is sometimes used as an application to 
parts bitten by rabid animals or venomous serpents ; its liquidity enabling it 
to penetrate into all parts of the wound. It is also applied to ulcers to 
repress excessive granulations. Eichtcr and Beer have employed it in 
staphyloma : the mode of a])])l>ing ii. is as follows : — Dip a camel's hair ])enci], 
6r a point of lint, into the liquid, and a])ply it to the tumour until a whitish 
crust is perceived, when tlu‘- whole is to be immediately washed away by Trieans 
of a larger pencil di])ped first into milk and afterwards inf o milk and water. 

Antidotes. — The treatment of ])oisoiiing by this jneparatiou is the same 
as for the mineral acids (see ante, pp. 160 find 360). After the use of 
antacids, vegetable astringents (tea and infusion of nutgalls) should bt; 
administered to neutralize the effect of the oxichloridc of antimony separated 
in the stomach. 

107. ANTIMONII ET POTASS^ TARTRAS.-TARTRATE 
OF ANTIMONY AND POTASH. 

Formula K0,Sh03,C«ITKn3H() ; or KO,SbO^T,3IiO. Equivalent Weight 3.59. 

History. — This salt was first publicly noticed in 1631 by Hadrian do 
Mynsicht.^ ^^But the preparation was in all probability suggested, by a 
treatise, entitled Method ns in ptilvcreni, published in Italy in 16^0. This 
book, written by Dr. (]ornaehinus, gives an account of the method of preparing 
a powder which had been invented by Dudley, Earl of Warwick, and whicli 
had acquired celebrity in'ltaly in consequence of the wonderful cures whicli 
it had performed. This powder w^as composed of scammony, sulphuret of 
antimony, and tartar, triturated together. The extraordinary effects which it 
produced w^ould naturally draw the attention of cliemists to the combination 
of aiitimonial preparations with tartar,^'^ 

This salt has had various denominations, such as emetic or stibiated tartar 
{tartarus emetiem, antimoniatns, vel stihiatus) ; tartarized antimmiy 
{antimonium tartarizatum ) ; potassio-tartrate of antimony {antimonn 
potassio-iartras) j anlimonio-tartrate of potash {potassm antimonuh 
tartras'^ ; stibium oxydatum kalico-tarhiricum ; kali tartaricum stibi- 
atum, &c. ^ 

^ Thesaurus 3l&dico*Ohymic%LS. 

^ Thomsoa's System of Chemistry^ 7th edit. vol. ii. p. 797, 1831. 
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Preparation. — Tartrate of antimony and potash is prepared by boiling 
water and cream of tartar with teroxide of antimony. KO/I *f SbO^ -f 3HO = 
K0,Sb03,T,3H0. 

Formerly, either saffron of antimony (crocus anfmonii) or glass of antimony (vUrum 
antmonii) was employed to yield teroxide of antimony in the manufacture of emetic tarlur. 
Antimony ash (dnis antimonit) is also sometimes iised (see ante, p. 675). But probably 
the best method is to obtain terosjide of antimony by hashing either oxiehloride or sub- 
sulphate of antimony with an alkaline carbonate (see ante, p. 675). 

If the teroxide of antimony be quite pure, the atomic proportions of this 
substance and of cream of tartar required to produce emetic tartar are — one 
equivalent, or 153 parts, of the teroxide, and one equivalent, or 188 parts, of 
the crystals of cream of tartar. 

The London Pharmacopoeia of 1886 gives the following directions for 
the preparation of this salt : — 

Take of Scstjuisulphuret of Antimony, rubbed to powd(T; Nitrate of Potash, powdered, 
each, Ibij. ; Bitartrate of Potash, powdered, 5 xiv. ; Hydrochloric Acid, f^iv. ; Distilled 
Water, conn. j. Accurately mix the Sesquisulplmrct of Antimony with the Nitrate of 
Potash ; the Hydrochloric Acid being then addtd, and the y)owdcr spread u])on iron 
plate, ignite it. Bub what remains to very fine powder, when it is cold, and wash it 
frequently with boiling water until it is free from taste. Mix the powder thus prepare^ 
with the Bitartrate of Potash, and boil for half an hour in a gallon of distilled waller. 
Strain the liquor while hot, and set it aside that crysi-als may be formed. These being 
removed and dried, let the liquor again evaporate that it may yield crystals. 

By the deflagration of the sulpliuret of antimony with nitre, there are 
obtained sulphate of potash and teroxide of antimony, with some undccomposed 
sulphuret. The hydrochloric acid prevents the formation of potash and 
sulphuret of potassium, and gives rise to the formation of cliloride of potassium. 
By washing, the sulphate and chloride are removed, and there remains ter- 
oxide of antimony mixed with some tersulphuret. 

This process is inferior to that of the Edinburgh College. 

The Edinburgh College gives the following directions for the preparation 
of this salt : — 

Take of Su^buret of Antimony, in fine powder, ^iv. ; Muriatic Acid (commercial) Oj.; 
Water, Ov. Dissolve the sulphuret in the acid wiui the aid of a gentle heat ; boil for 
half an hour ; filter ; pour the liquid into the water ; collect the precipitate on a calico 
filter, wash it with cold water till the water ceases to redden litmus paper ; dry the pre- 
cipitate over the vapour bath. Take of this precipitate, §iij. ; Bitartrate of Poi-ash, Jiv. 

, Water, f^xivij. Mix the powders, add the water, boil for an hour, filter, and 
set tlie liquid aside to crystallize. The mother liquor, when concentrated, yields more 
crystals, but not so free of colour, and, therefore, requiring a second crystallization. 

In this process terchloride of antimony, SbCD, is first obtained. By water, 
this is first converted into the oxiehloride, SbCD,5Sb03, which, by continued 
washing, is converted almost entirely into teroxide, SbO^. This combines, 
in the subsequent part of the process, with* the bitartrate, and forms emetic 
tartar. 

This is an excellent proceSs for the manufacture of emetic tartar. 

The Dublin College orders Emetic Tartar to be prepared with Nitro-Muriatic Oxide of 
Antimony (Oxiehloride, see p. 674), fmr mrts; Bitartrate of Potash, triturated to a 
most subtile powder, five parts; Distilled Water, thirty fiour parts. 

Properties.— Emetic tartar crystallizes in white, transparent, inodorous, 
rhombic octohedrons, whose lateral planes aro striate^ (segmg. 138). By ex- 
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Pio. 128. 



Oetohulron of 
Emetic Tartar. 


Fig. 129. 



Apparatus for the passage of sulphiretied 
hydrogen through a solutioti of emetic 
tartar (see antCy p. (vlT). 

Fig. 130. 


posure to the air the crystals become opaque/ probably by 
giving out an equivalent of water. Their taste is feebly 
sweetish, then styptic and metallic. They dissolve in 14 or 
15 parts of water at 60® F. (12-y^o'V at 70®, Braudes), and 
in two parts parts, Braudes) at 212®. The a(|ueous 

solution sliglitly reddens litmus. F]inetic tartar is not 
soluble in alcohol. When calcined in close vessels, it yields 
a pyrophoric alloy of antimony and potassium. The crystals 
decrepitate in the fire. 

Character istlau . — Heated in a porcelain or glass capsule, 
this salt is charred, and evolves the peculiar caramel-like 
odour of burning tartaric acid. If the charred salt be 
Itejitcd in a glass tube by a blow])ipe, globules of antimony 
are obtained. If the reduction be effected 
on charcoal, a portion of the metal is 
re-oxidized, and deposited on the charcoal 
in the form of a white powder or crystalline 
7iecdles (SbO*^). 

L ,.._ _ ^ ^ stream of hydrosulphuric acid gas, 

generated in the flask fig. 129, be 
^ washed, by passing it through water 

contained in the bottle and then 
■ S t^onveyed into a solution of emetic tartar 

sliglitly acidulated by hydrochloric acid, 
*Ti ^ m contained in the glass r/, an orange- 

■ . i.‘ ■{ f red prcci])itat(^ of amorphous t ersulphuret 

Ijft'v/ antimony (ShS**^) is obtained. This 

precipitate is soluble both in liquor 
ammonim and hydrochloric acid (see 
ssage of sutphuretted ante, p. 647). If it be collected, dried, 
^ introduced into a green glass tube, a 

^ current of hydrogen gas transmitted over 

Fig. 130. it; and, when the process has 

gone on for a few minutes, iJie 
^ f ^ spirit-lamp applied 

Mk I ! to it, hydrosulphuric acid and 

j I metallic antimony are pro- 

^ ( 3 duced. (SbS^ + 3H=Sb + 

I * lir 3HS). A portion of the metal 

I » Jf if [spuriously ?] sublimed. 

JL metal is known to be anti- 

1 I II mony by dissolving it in nitro- 

I hydrochloric acid ; the solution 

IL. .f (pbCl'^) forms a white preci- 

pitate (SbC13,5Sb03) on the 
. ^ ^ ® addition of water, and an 

Apparatus for reducing ter9ulphuret of antimony. orange-red one (SbS®) with 

Veescl for generating hydrogen. hydrosulpliuric acid gaS OT 

c, Vessel .containing sofcition of acetate of lead to detect hydrosulphate of am • 
the hydrosulphuric jLjid wliich is formed. The mode of reducing tiie ter- 
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sulpliuret will be readily understood by the accompanying woodcut (fig. 130). 
This process was proposed by the late Dr. E. Turner. 

If the solution of emetic tartar, which has been deprived of antimony by 
sulphuretted hydrogen, be filtered and evaporated, it yields crystals of cream 
of tartar,^ KO,T,HO, the characters of which have been already pointed out 
(sec p. 519). 

Hydrosulphurct of ammonia (NH3,2HS) occasions, in a solution of emetic 
tartar, an orange-red precipitate (SbS*^), which is completely soluble in an 
excess of the precipitant. 

Infusion of nutgalls occasions an abundant bulky wliitish-ydlow precipitate 
of tannate of antimony. 

If emetic tartar be dissolved in water, and to the solution sulphuric acid 

and zinc be added, antimoniuretted hydrogen gas, 
8blP, is evolved. SbO-^ + GZn + 6 (H«,S()3) = 
6 (ZnO,S(>‘^) -H SbH^ + 3110. Tlic characters of 
this gas have been already pointed out (sec 
p. 651, id AY///.) 

A soft, fiexiblc, mucilaginous mass forms in 
an a(jiux)us solution of emetic tartar when kej^t 
for some time. If this be examined by the 
microscope, it is seen to consist of articulated 
tilaments with branches which at the apex 
sujiport a scries of sp(irmatia. This algficeous 
])laut has been called by Kiitzing Hiroenma 
stihim (fig. 131). But as the same plant is 
found in solutions of tartaric acid as well as of 
the tartrates generally, it might with propriety 
be termed Sirocrocis tartarica!^ 

Composition. — The following is the composition of this salt : — 


Ficx. 131. 



Sirocroris stlhiaa, Kiitzing. 


Tcroxide of Antimony.., 

Potash 

Tartaric Acid 

Water 

Atoms. 
.... 1 .... 
.... 1 «... 
.... 1 .... 
.... 3 .... 

Eq. Wt. 

.. 153 .... 
.. 47 .... 
.. 132 .... 
.. 27 .... 

Per Cent. 

.. 42-619 ... 
.. 13-091 ^ 

.. 36'7()9j 
.. 7-521 ... 

Ji. Ph'fJtips. 

... 43-35 

... 49 - 25 ) 

... 7-4()5 

T/fowson. 

.. 42-62 .. 

.. 57-38 .. 

Wallquist. 
.... 42-99 

C 13-26 
....] 38-61 
( 5-14 

Emetic Tartar 

... 1 .... 

.. 359 .... 

.,100-000 ... 

... 10000 

.. 100-00 .. 

.... 100-00 


By many writers emetic tartar is assumed to contain only 2 eq. of water. 

K0,SbO3,T,2nO. 

PuiUTY. — In the crystalline state the purity of* this salt is easily deter- 
mined. The crystals should be well formed, perfectly colourless, transparent, 
or opaque, and, when dropped into a solution of hydrosulphuric acid, have an 
oraiigc-coloured deposit (SbS-^) formed on them. 

Wlien pure, the powder of this salt is perfectly white. Some ignorant 
druggists prefer a yellowish^rhitc powder; and 1 am inlbrmed by a manu- 
lacturer of tliis salt that he is obliged to keep two varieties (one white, the 
other yellowish white,) to meet the demands of his customers ! The yellow^ 
tint is owing to the presen(;e of iron, which is readily detected in the salt by 
the blue colour immediately produced in its solution by adding first a few 
drops of dilute sulphuric acid, and then ferrocyanide of potjjssium. 

^ ■ — - — j 

^ Thomson’s Firai Frincipk'S of Cliomidri/y vol. ii. ]). 441, 1825. 

* FfmrmaceuUcal Journal, vol. vii. pp. 343 and 370. 
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Emetic tartar is sometimes adulterated with bitartrate of potash. According 
to the late Mr. Hennell,^ the antimonial salt may contain 10 per cent, of 
bitartrate^ and yet the whole will dissolve in the proper quantity (14 or 15 
parts) of water. In order to detect any uncombined bitartrate, he adds a 
lew drops of a solution of carbonate of soda to a boiling solution of the anti- 
monial salt, and if the precipitate formed be not dissolved, he concludes that 
there is no bitartrate of potash present. 

A dilute solution of emetic tartar occasions no precipitate with chloride of 
barium : it produces a white precipitate (unless the solutions be very dilute) 
with nitrate of silver, and which is soluble in excess of water. 

Totally soluble iu water, no bitartrate of potasli remaining in the vessel ; and hydro- 
sulphuric acid being added, a reddish coloured precipitate is obtained. Neither chloride 
of barium nor nitrate of silver being added to [p. dilute] solution, preeijntates anythiug. 
Nitric acid throws down a precipitate, which is dissolved by an excess of it. — Fh. L. 

“ Entirely soluble in twenty parts of water ; solution colourless*, and not affected by 
solution of ferrocyanidc of potassium : a solution in fbrf-y parts of water is not affected by 
its own volume of a solution of eiglit parts of acetate of lead in thirty-two parts of water 
and fifteen parts of acetic acid.” — Fh. Fd. 

Physiological Effects, a. On Vegetables, — ^Emctic tartar acts as a 
poison to plants.2 The Sirocrocis stihica^ however, grows luxuriantly in it 
(see ante, p. 693), and, therefore, forms an exception to this statement. 

i3. On Animals. — An extended examination of the effects of emetic tartar 
on the different classes of animals is still a desideratum. Hitherto experi- 
ments with it have been principally confined to dogs, rabbits, horses, oxen, 
sheep, and cats. Moiroud^ has given two drachms to horses, and gradually 
increased the dose to six ounces, without perceiving any remarkable and per- 
manent derangement in the exercise of the principal functions. Gilbert 
(quoted by Moiroud) has exhibited ten draclims to a cow, and four to a 
sheep, without any remarkable effect : but six drachms killed an animal of 
the latter species. Magcndie'* examined its effects on dogs. He found that 
from six to ten grains introduced into the stomach killed the animals in from 
two to three hours, when the gullet was tied : those who were able to get rid 
of it by vomiting took as much as a drachm without experiencing any bad 
effects, and in some cases lialf an ounce caused no ill effects. Prom his experi- 
ments it ajjpears that it operates locidly and by absorption, its principal action 
being on the intestinal canal and lungs ; for nausea, vomiting, alvinc evacua- 
tions, difficulty of respiration, and accelerated respiration, were produced by 
injecting a solution of the salt into the veins ; by introducing it into the 
stomach, as well as by applying it in the solid state to the cellular tissue. 
Traces of pneumonia, gastritis, and enteritis, were found after death. These 
experiments have been repeated ])y liayer and Bonnet® on rabbits, but 
without obtaining the lesion of the lungs mentioned by Magendie : in some 
cases no appreciable lesion was observed in any organ. Dr. Campbell ((quoted 
by Dr. Cliristison) found no pulmonary inflammation in a cat killed by this 
salt. According to Elourens,® emetic tartar injeol/cd into the veins of ruminants 
causes efforts to vomit, but not actual vomiting; of the four stomachs 

^ Phillips’s Transl. of the Fhurm, 4th edit. . 

* Schubler and Zeller, in SchweiggeFs Journ.f. d. Chem. 1827, B. 50, S. 54-66. 

Fharm. Veter, 2^. 

^ Orfila, Toxicol. Gm. % 

^ Diet, de Med. et de Chir. Fred. iii. 69. . ^ 1 

** Memoires de V Academic Uogale des Sciences, t, xvi. 1838 ; also, Joum. de Chim. Med, 
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possessed by these animals, the reed or true stomach is the only one affected 
by it. Orfila^ has detected antimony in the viscera of animals to whom 
emetic tartar had been administered by the stomach. It has also been found 
in the blood and urine (see a7ite, pp. 101 and 102). 

y. On Man. aa. Local effects. — ^Emetic tartar is a powerful local irri- 
tant. Its irritant properties may be regarded as of a peculitir or specific kind ; 
at least if we are to judge from its well-known effects when applied to the 
epidennis (as in the form of solution or ointment, or sprinkled over a plaster). 
It causes an eruption of painful pustules, resembling those of variola or 
ecthyma. The smaller ones are semi-globular; the larger ones, when at 
their height, arc flattened, arc surrounded with an inflammatory border, 
contain a pseudo-membranous deposit and some purulent serum, and have a 
central dark point. When they have attained their greatest magnitude, the 
central broWn spots become larger and darker, and, in a few days, desiccation 
takes place, and the crusts are thrown ofl*. Tlie largest ai'c produced by 
using the powder sprinkled over a plaster ; thii smallest arc developed by 
applying the solution. They are usually very painful. I am acejuainted with 
no agent which ])rodiices an eruption precisely like tliat caused by emetic 
tuiiar. The facility with which it is produced varies t^onsiderably in different 
individuals, and in the same individual at diflerent times. 

A pustular eruption has been met with in the inoutli, tesophagus, and 
small intestines, from the internal use of enuitic tartar, and white aphthous 
spots have been observed on the velum and tonsils.^ But these effects are 
ranj. Severe inflammation of the throat {angina, antinionialis f) has some- 
times followed the employment of antimony 

We have further evidence of the locid irritation produced by emetic tartar 
in its action on the stomach and intestines. When swallowed in full doses, 
it gives rise to vomiting and purging, and pain in the epigastric region. After 
death, redness of tlie gastro-intestinal mtmibram^ has been found. However, 
it would appear from the exjierimcnts of Magendie, before referred to, that 
part of this e fleet should bo referred to the sjiecific influence wliich this salt 
exerts over the stomach, indejiondent of its direct local irritation, since the 
same symptoms have been induced by its application to wounds, and by its 
in jection into the veins. 

Occasionally, constitutional effects (nausea, vomiting, and griping pains) 
liave appeared to result from its application to the skin.^ In one instance 
d<iath resulted from its employment : the patient was an infant two years of 
f>g(i, and death occurred in forty-eight hours.^ Tlu*se effects, if really pro- 
duced by tliis salt, occur very rarely. I have applied to the skin emetic tartar 
(in the form of solution, ointment, and plaster) in a very large number of 
cases, without having observed any constitutional effect ; though I have 
occasionally fancied that it ameliorated puhnonary afiections, even when no 
eruption or redness w^as produced, and which might arise from absorption.® 


^ Journ. de Chim. Med, t. vi. lie Serie, p. 290. See also the Report of the Commissioners of 
the Prench Academy of Sciences, in the Journ. de Fharm, xxvii. p. 415. 

“ Lepelletier, Be rBrnploi du TarL Slihie, p. 171, Paris, 1835.» 

* loud, Med. Gaz. March 20, 1840, n. 900. 

Journ, de Chimie Med. iv. 478. 

^ Med. Bepoe. xvi. 357. 

Sec also some experiments on this subject in 3Iem, qf the Med^. Soj. ^nd. vols. ii. iv. and v. 
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pp. Remote or co7istitutional effects. — Taken internally, in small doses, 
emetic tartar increases the secretion and exhalation of the gastro-intestiiml 
membrane, and of the liver and pancreas. Subsequently it acts powerfully ou 
other emunotories : thus it causes sweating, without any very marked vascular 
excitement ; it renders the mucous membranes (especially the aerian mem- 
brane) moister, and, when the skin is kept cool, promotes the secretion of 
urine. These effects are produced more certainly and speedily by tliis salt 
than by any other aiitimonial preparation. 

In someivhat larr/er doses it excites nausea, frequently with vomiting, 
disorders the digestive functions, gives rise to an uneasy sensation in the 
abdominal region, depresses the nervous functions, relaxes the tissues (espe- 
cially the muscular fibres), and occasions a feeling of great feebleness and 
exhaustion. These symptoms are accompanied or followed by increased 
secretion and exhalation from the different emuiictories, but especially from 
the skin, as above mentioned. Of all emetic substances, fliis creates the most 
nausea and depression. 

In excessive doses, emetic tartar has, in a few instances, acted as an irritant 
|>oison, and even occasioned death. In one case a scruple, in another 27 
grains, nearly proved fatal.^ In a third, 40 grains caused death.^ The 
symptoms in the latter case were vomiting, hypcrcatharsis, convulsions, 
epigastric pain and tumefaction, and delirium. Death occurred four days 
after the ingestion of the poison. 

Were the above cases not well authenticated, we should be disposed to ascribe 
the dangerous symptoms, and death, to some other circumstance rather than to 
the use of the above-mentioned quantities of emetic tartar \ for of late years 
this salt has been extensively employed in enormous and repeated doses with 
perfect safety. Rasori^ has given many dracluns in twenty-four hours, and 
many ounces during the course of a disease, without occasioning either vomiting 
or abundant alvine evacuations. Lacnncc^ has confirmed, to a certain extent, 
the statements of Rasori. He gave a scruple, two scruples, and even a drachm 
and a half, within twenty-four hours (usually in doses of one, two, or three 
grains) without ever having seen any injurious consequences. The usual 
effects which I have observed from the continued use of one or tw^o grain 
doses, are nausea, vomiting, and pmrjpng, which in most cases are much 
diminished, or entirely cease, after the use of the medicine for a day or two. 
Perspiration I have found to be a frequent effect. In all the instances above 
referred to, in wdiich these large doses were administered, the patients werp 
affected with inflammatory diseases. Now it is to this morbid state, or 
diathesis, that, accordinj^ to Rasori, we ought to ascribe the tolerance of, or 
capability or altitude of bearing, these immense quantities of this powerful 
medicine (see ante, p. 96, et seq. for some remarks on the Italian doctrine 
of contra-stimulus). Consequently, if the opinion be worth any thi^, the 
susceptibility to its influence should increase as the disease subsides, — 
a circumstance which Rasori asserts reaU^fakes place. But in this the 
theoretical views of this distinguished Iiffflan* have probably led him to 
overlook the truth. It is certainly true,^^ observes Laennec, that after 

^ Orfila, Toxicof. Ghiemle. 

I h id. ' 

miylc’s Bihliuiheq. de Therap, i. 198. 

Tr^iise qti Diseases of the Chest, by J)r. Forbes, p. 249. 
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the acute period of the disease [peripneumonia], the tolerance diminishes, 
or sometimes entirely ceases; but it is more common to find the patient 
become habituated to the medicine, insomuch that during convalescence, and 
when he has begun to use food as in health, he will take daily, without knowing 
it, six, nine, twelve, or even eighteen grains of the emetic tartar/^ Though 
I have seen this salt extensively employed in both public and private practice, 
I have never met any satisfactory cases supporting Easori^s assertion of the 
diiuinished tolerance wlien the patient becomes convalescent. Moreover, 
large doses have been taken by healthy individuals without any remarkable 
effects. Alibert^ saw, at the Hopital St. Louis, a man who took a drachm of 
this salt in order to poison himself, but suffered no remarkable inconvenience 
from it. Lebreton^ reports the case of a girl who swallowed six drachms at 
once as a poison : oil was immediately given ; vomiting took place, and she 
soon recovered. Other published cases might be brought forward in proof of 
the slight etlects of large doses, but I must content myself with referring to 
the memoir of Magendie^ for a notice of them. I may add, however, that 
this distinguished physiologist concludes, that the comparative slightness of 
the effects arose from the evacuation of the salt a few moments after its 
ingestion ; though in several, at least, of the cases, this was not proved,^and 
in one it certainly did not happen ; it was that of a man who swallowed 
27 grains of this salt, and did not vomit. 

Tile action of large doses of emetic tartar on the circulation and respira- 
tion is usually that of a sedative. This has been very frequently, though not 
constantly, observed. In one case of peripneumonia, the daily use of from 
six to eight grains reduced the pulse, in nine days, from 120 to 31 beats per 
minute, and diminished the number of inspirations from 50 to 18.^ In 
iiiiother, the pulse descended, in three days, from 72 to 44 beats per minute.^ 
Modus Opkranbi. — Emetic tartar, when swallowed, becomes absorbed, 
and may be detected in the blood and viscera, especially the liver. It is 
eliminated by the urine, in which secretion it can readily be recognised. 
Minaret® states, that a young woman labouring under pleuritis took emetic 
tartar, which operated on the child at her breast as well as on herself. It 
therefore probably existed in the milk. 

Several parts of the body are influenced by tliis salt. The specific affection 
of the alimentary canal (especially of the stomach) is shown by the vomiting ^ 
and purging produced, not only when the medicine is swallowed, but when 
it is injected into the veins or into the windpipe, or when applied to the serous 
coats of the intestines, or to the cellular tissue. If it purge, or occasion 
sw(iating, it usually causes thirst, but not commonly otherwise. The aj)petite 
and digestion are frequently unimpaired. After the use of it for some days, 
patients sometimes complain of irritation in the moutli and throat, with a 
metallic taste : tliis has been considered a sign that the system is saturated 
with antimony, and that the use of it should be suspended. A pustular 
eruption has occasionally appeared in the mouth, as I have already stated. 

^ Nouv. Elem. de Therap, 5me edit. i. 259. 

^ Orfila, Toxicol, Gen. 

^ l)e V Influence de VEmeUque. 

Bouueau ct Constant, quoted Lepclleticr, De VEmploi du Tart. Stib. 84. 

® Trousseau, quoted by Lepelletier. 

I Land. Med. Gaz. xiii. 490. ^ 

* For some observations on the mode by which this salt inc^ccs v|^miting, see j). 289. 
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Magendie ascribes to emetic tartar a specific power of cau^ng engorgement 
or inflammation of the lungs ; for he found, on opening the bodies of animals 
tilled by it, that the lungs were of an orange-red or violet colour, incapable 
of crepitating, gorged with blood, and here and there hepatized. Moreover, 
it has been assumed that the same efiects are produced in the human pulmo- 
nefty organs ; and in support of this opinion, a case noticed by Jules Cloquet^ 
has been referred to : it is that of a man who died of apoplexy, but who, 
within five days of liis death, had taken 40 grains of tartar emetic. In the 
lungs were observed very irregular blackish spots, which extended more or 
less deeply into the parenchyma of this organ." IVrthermore, it is argued, 
that unless we admit a s})ccific influence of antimony over the lungs, we 
cannot well explain the beneficial effects of this remedy in peripneumonia. In 
opposition to this view I may remark, that in cases of poisoning by this 
substance in the human subject, no mention is made of difliculty of breathing, 
cough, pain, or otlier symptom, which could lead to the suspicion that the 
lungs were suffering; and in the case of poisoning related by iiecamier,^ we 
are distinctly told that the thorax was sound. Besides, we should expect 
that if emetic tartar had a tendency to inflame the lungs, or at least to occasion 
pulmonary engorgement, that large doses of it w^ould not be very beneficial 
in acute peripneumonia. It would even seem that this substance must have 
an influence over the human lungs of an opposite kind to that supposed by 
Magendie ; for, as {dready related, it reduces the freciuency of respiration in a 
considerable number of instances. 

The sedative influence of emetic tartar over the circulatory system has 
been already noticed. 

The great depression of the muscular power, the diminution of the 
frequency of the pulse and fiiiuting, the epigastric pain sometimes experienced 
under circumstances that almost preclude the supposition of gastric inflam- 
mation, the cramps and convulsions, the delirium and insensibility, caused by 
emetic tartar in poisonous doses, arc referrible to the influence of this sub- 
stance over the nervous system. 

The absorbent system is supposed to be stimulated to greater activity by 
emetic tartar, in consequence of the disappearance of serous and synovifl 
effusions under its use. Moreover, Laennec^ ascribed the efficacy of it in 
peripneumonia to the increased activity of tlic interstitial absorption.'* 

The influence of it over the secreting organs has been before referred to.^ 
Every one’ is familiar with its diaphoretic properties. Its diuretic effect is 
best seen when the skin is kept cool, and when neither vomiting nor purging 
supervene. Magendie siilys, it augmented the secretion of sfliva in dogs ; 
and the same effect has been observed in man by Drs. Griffith and Jackson. 
The menstrual discharge is not checked by it; but occasionally has come on 
under its use. 

Uses. — As an emetic, this salt is usually administered by the stomach, but 
it is sometimes used as an enema, and occasionally is injected into the veins. 
When administered by the stomach, it is generally given in doses of one or 


' Orfila, Toxicol. Generate. * 

^ Orfila, op. dt. 

3 Op. cit. p. 203. 

I have already made some observations on the mode by which resolvents operate, sec p. 175* 
^ See Liqurfacieniiai 17^ and 184. 
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two grains, frequently in combination with ten or fifteen grains of ipecacuanha. 
When our object is merely to evacuate the contents of the stomach, and with 
as little constitutional disorder as possible (as in cases of narcotic poisoning), 
other emetics (as the sulphates of zinc and copper) are to be preferred, since 
they occasion less nausea and depression of system, while they excite speedy 
vomiting. On the other hand, when we use vomiting as a means of making 
an impression on the system, and thereby of putting a sudden stop to the 
progress of a disease, emetic tartar is by far our best vomit. It is with this 
view that it is sometimes employed in the early stages of fev^, especially 
when accompanied by gastric or bilious disorder. Emetic tartar is used as a 
vomit, with considerable success, in the early stage of inflammatory diseases ; 
esi)ecially in crou]), tonsillitis, swelled testicle, bubo, and ophthalmia. Here, 
also, the success of the remedy is in proportion to its early application. In 
crou]) it should be given to excite in the first instance vomiting, and after- 
wards ])rolonged nausea. Under this plan of treatment I have seen two or 
tlnoe slight cases completely recover without the use of any other remedial 
agent. Dr. Copland^ also bears testimony to the success of the practice. In 
most cases it will be found advisable to precede the use of this medicine by 
blood-letting. Dr. Cheyne^ advises the employment of emetic tartar in'the 
second stage of croup, for the purpose of moderating vascular action, and «f 
promoting the separation of the adventitious membrane. But I am disposed 
to rely chiefly on calomel (given so as speedily to occasion ptyalism) and 
blood-letting. Dr. Cheyne recommends half a grain of emetic tartar to be 
dissolved in a table-spoonful of water, and given to a child two or three years 
of age, every half hour till sickness and vomiting are produced ; and, in two 
hours after the last act of vomiting, the same process is to be recommenced, 
and so rei)eated while the strength will admit. Another disease which is 
relieved by the occasional use of emetics is hooinn(j-cou(/h, Tliey should be 
{idiiiiiiisiered at the commencement of the disease, every, or every other day. 
They diminish the violence and length of the fits of spasmodic coughing, 
nrid promote cx])ectoration. Emetic tartar is particularly valuable in this 
disf^nse in consequence of being tasteless, and, tlierefore, ])eculiarly adapted 
for exIiibitioTi to childreii. In derangements of the hepatic functions, 
indicating the employment of emetics, this salt is usually preferred to other 
vomiting agents, on account of its supposed influence in promoting the secre- 
tion of bile. 

Clysters containing emetic tartar have been employed to occasion vomiting, 
hut they are very uncert'ain in their operation. Raver has frequently employed 
h'om six to twelve grains without producing cither nausea or vomiting. 

It has been repeatedly injected into the veins to excite vomiting. The 
usual dose is two or tluree grains dissolved in two ounces of water; but in 
some cases six grains have been employed. The effects arc unequal : when 
vomiting does occur it is not always immediate ; frequently it does not take 
place at all.^ In several cjjses of choking, from tlie lodgment of pieces of 
meat in the cesophagus, tins remedy has been applied with great success : 
vomiting was produced, and with it the expulsion of the meat. It has also 
been tried in epilepsy and trismus ; but frequently with dangerous conse- 


‘ Diet, of Pracl. Med. i. 467. 

- Essay on Cynanche Trachealis, tSOl, 

^ Dieifeubach, Transf. d. BliU. u. d. Infus. M Aria. 
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quences.^ Meckel employed it to restore aTiimatioii in asphyxia by drowning.^ 
It has also been used in tetjuius.^ 

As a nauseant, to reduce the force of the circulation and the muscular 
power, emetic tartar is frequently of considerable service. Thus, in disloca- 
tions of the larger joints (the hip and shoulder, for example), blood-letting, 
and nauseating doses of emetic tartar, are employed to diminish the resistance 
of the muscles opposing the reduction. Even in strangulated hernia it has 
been given.^ 

Emeticj tartar, in large doses, is a most powerful and valuable remedy in 
tlie treatment of inflammation. On this subject I have already offered some 
remarks (see ante, pp. 184 and 185.) As an emetic, nauseant, or dia|)ho- 
retic, it has long been in use in peripneumonia ; having been employed by 
Biverius in the 17tli century, and subsequently by Stoll, Brendcl, Schroeder, 
and Richter, in Germany; by Pringle, Cullen, and Marryat, in England. 
But as a remedy for inflammation, independent of its evacuant effects, we are 
indebted for it to Rasori,^ who first used it in the years 1799 and 1800, in 
an epidemic fever which raged at Genoa. Subsequently he exhibited it much 
more extensively, and in larger doses, in peripneumonia. This mode of treat- 
ment was tried and adopted in Prance, first by Laennec and in this country 
by Dr. Balfour.^ Its value as an antiphlogistic is now almost universally 
admitted. Practitioners, however, are not quite agreed as to the best mc'thod 
of using it. Rasori,® Laennec,^ Recamier,^® Broussais,^^ Bonilla ud,^^ 
Mackintosh, Drs. Graves and Stokes,^'* Dr. Davies,^^ and most ])ractitioneis 
of this country, employ blood-letting in peripneumonia, in conjunction with 
the use of emetic tartar. But by several continental physicians the abstrac- 
tion of blood is considered both unnecessary and hurtful. Thus Peschier*^ 
advises on no account to draw blood; and Trousscau^^ observes, that blood- 
letting, far from aiding the action of emetic tartar, as Rasori, Laennec, and 
most })ractitioners, imagine, is, on the contrary, singularly injurious to the 
antiphlogistic influence of this medicine. Louis has published some nume- 
rical results of the treatment of inflammation of the lungs by blood-letting 
and by emetic taitar ; from which it ap])ears that this substance, given in 
large doses, where blood-letting appeared to have no effect, had a favourable 
action, and appeared to diminish the mortality.^9 gut he particularly states 
that blood-letting must not be omitted (p. 32). 

* Pitffenbaeli, Transf. d. lUut. u. d. Infas. d. Arzn, p. 49. 

2 Uid. 

3 Laued for 183G-37, vol. i. p. 35. 

4 Ibid. p. 870. • 

* See the French translation of his Memoir, in Baylc’s Blbfifdh. de Tharap. i. 198. 

® Treatise on 'Diseases of the Chnsty translated hy Dr. l\)rht s. 

' niustraiions of the Toioer of Emetic Tar tar ^ 2d edit. 1819. 

Op, df. 

® Op. di. ‘ 

Gazdle Medicah?, 1832, p. 503. 

Cours de EathoJogie el de T e rape utique generate, ii 521. 

Dictioimaire de Meif^t’dne et de Chirargie pratique, xiii. 495. 

Practice of Physic, 1^^ 420. 

Duhlid Hospital Repdt'fs, v. p. 48. 

Lectures on Diseases of the Lungs and Heart, 188. 

Bayle, Bibliotheqne Thehunndique, i. 240. 

DicUonnaire de Meded.n^^e. edit. iii. 220. 

Recherches d<^!a Saignee, 1835. 

Opj. cit. p. 62. ’ 
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Lacnnec^s mode of using this salt, and which, with some slight modification, 
1 believe to be the best, is the following : — Immediately after bleeding, give 
one grain of emetic tartar, dissolved in two ounces and a half of some mild 
fluid [cold weak infusion of orange flowers], sweetened with lialf an ounce of 
syrup of marshmallows : this is to be repeated every two hours for six times, 
and then suspended for seven or eight hours, if the symptoms are not urgent, 
or if there be any inclination to sleep. But if the disease has already made 
progress, or if the oppression be great, or the head affected, continue the 
medicine until amendment takes place; and in severe cases increase the dose 
io two, or two and a half grains. The only modification in this plan, which 
1 would venture to pro])ose, is, to begin with a somewhat smaller dose (say 
one-third or onc-half of a grain), and gradually increfiseit; for in consequence 
of the violent vomiting which oncgrmn has sometimes produced, I have found 
patients positively refuse to continue the use of the medicine. 

IVom my own experience I should say, that emetic tartar is nearly as ser- 
viceable when it causes moderate sickness and slight purging, as when it 
occasions no evacuation. Laenncc observes, that in general the eflect of 
('inctic tartar is never more rapid, or more efficient, than when it gives rise 
to no evacuation ; sometimes, however, its salutary operation is accompanied 
by a general perspiration. Although cojiious vomiting and purging are by 
no moans desirable, on account of the debility and hurtful irritation of the 
intestinal canal which they may occasion, 1 have obtained remarkable cures 
in eases in whicli such evacuations liad been very cojnous.^^^ A few drops 
of tincf lire of opium may bo sometimes conjoined with the antimony, to check 
its action on the alimentary canal. 

The attcnipts wliicli have been made to explain tin; iiiodKH medendi of emetic tartar in 
piKnimouia and other inflammaf.ory diseases, are most nnsafisfaetory. Whilst almost 
CNcrv writer, even Bronssais, admits its cfllcax^y in intlainmation, scarcely two agree in the 
view tak(;ii of the mode by whicli its good cllccts are produced, as the following statement 
proves : — ibisori explains its operation according to the principles of the theory of contra- 
siiinidus,” of which ho may be regarded as tm? founder. He considers emetic tartar 
(Widowed with the power of directly diminishing the inflammatory stimulus; of destroying 
Ihc diathesis, and of being, therefore, a real contra-stimulus. Bronssais, Bouillaiid, and 
barbier, ascribe its curative powers to its revulsive or derivative action on the gastro- 
ialestiual membrane. Lacimec thinks that it acts by increasing the activity of interstitial 
absorption. Eontaricilles supposes that the antiphlogistic effect depends on alteralions in 
the composition of tlic blood. Ebcrle*** refl^rs it to the sedative effects, fu'st, on the iici’vous 
system, and consecutively on the heart and arteries. Teallicr tliinks that, like many 
oth(^r therapeutic agents, it influences the orgmiism by concealed curative properties. 
Br. Macartney* * regards it as a medicine diminishing the force of the circulation, by tlic 
nausea which it occasions. These examples are suflicieDt to show the unsatisfactory 
condition of our present knowledge as to the mode by wliicli emetic tartar jiroduccs its 
enrative effects.® But this is no argument against the existence of remedial powers, 
^ludl we deny the efficacy of blood-letting in inflammation, of mercury in syphilis, of 
cinehoiui in iiitermittcnts, of arsenic in lepra, of sulphur in scabies, of liydrocyanic acid in 
pstrodynia, and of a host of other remedies, simply because wo cannot account for their 
honetjcial effects ? The fact is, that in the present state of our knowl(;dgc wc cannot 
<-xplain the modm nwdeudi of a Irwge number of our best and most certain remedial means. 
(I have already offered some remancs on the modus medendi of liquefacients and resolvents, 

atpp, 175 and 176.) 

* Op. supra cit. p. 251. 

® See ante, p. Ofl, ct scq. 

^ Materia Medica, i. 66. 

* A Treatise on Inflammation, 1838. ^ 

® Sec p. 175 for some observations on the curative agency of resolvents. 



702 INOEGANIC BODIES. — Tautibate of Antimony and Potash. 


In pleurisy emetic tartar does not succeed so well as in inflammation of 
the substance of the lungs. It, indeed, reduces speedily the inflammatory 
action,'^ says Laennec,^ ^^but when the fever and pain have ceased, the 
effusion does not always disappear more rapidly under the use of tartar emetic 
than without it.^^ I have sometimes conjoined opium (always after copious 
blood-letting) with advantage. In hrouchitis (both acute and chronic) it 
may be most usefully employed in conjunction with the usual antiphlogistic 
agents.2 In rheumatism (especially the kind called articular), next to 
peripneumonia, emetic tartar has been fomid by some practitioners (especiall)' 
by Laennec),^ more efficacious tliau in any other inflammatory aflection : tlai 
usual duration of the comj)l‘riiut, when treated by this remedy, was found by 
Laennec to be seven or eight days.*^ In muscular rheumatism it succeeds 
less perfectly. Synoviid effusions (whether rheumatic or otherwise) have, in 
some cases, giveji way rapidly to the use of emetic tartar.® In arachnitis^ 
Laennec has seen all the symptoms disappear, under the use of emetic tartar, 
in forty-eight liours. In three instances of acute hydrocephalus, all tlie 
symptoms disappeared in the same space of time. In phlebitis in injlam- 
mation of the nuwmce, occurring after delivery in and various 

other inflammatory aflections, emetic tartm* has been successfully employed as 
^n antiphlogistic. 

‘ In continued fever, it is of considerable service. Mild cases arc benelitted 
by the use of small doses (as from one-sixteenth to one-fourth of a grain) asu 
diaphoretic. In the more severe form of this disease, accom])anicd with 
much vascular excitement, emetic tartar, in the dose of half a grain or a grain, 
maybe usefully administered as an antiphlogistic; hut its use should, in 
general, be preceded by blood-letting. In the advanced stages of typhus- 
fever, accom])aniod with intense cerebnd excitement, manifested by loss oi' 
sleep, delirium, &c.. Dr. Graves® has obtained most beneiicial results from 
the use of emetic tartar and opium. The smne combination has been em- 
ployed with great success in delirium tremens, as w^cll as in delirium of ery- 
sipelas, scarlatina, and measles, by Dr. Law.^^ 

Dr. Billing^® regards Asiatic cholera as being like ague ; not merely as 
regards its epidemic and miasmatic origin, but almost, if not altogether, an 
ague of a fresh type ” and he depends much, in the treatment of it, on tar- 
tarized antimony with sulphate of magnesia. In a case of blue cholera he 
ordered two grains of emetic tartar and half an ounce of suljfliate of magnesia 
in half a pint of water ; a tablespoonful to be taken every half hour. The 
patient recovered. 

Emetic tartar is one of our most valuable sudorifics, being oftentimes 
available when other agents of this class are inadmissible ; for example, when 
we are desirous of producing diaphorcisis, in fevers and other diseases which 
are accomj)anied with preternatural vascidar action about the head, the use of 

* Op. dt. p. 25y. 

2 Wide also Dr. Kemp, Land. Mi?d. Gaz. xix. 300 ; and Mi . Ellis, op. at. p. 360. 

^ Op. dt. 

* Sw also Bayle’s Bibl. Therap. i. 311 ; and Lcpelleticr, De VBwphi du Tart. Stib. p. 220. 

^ Laennec, op. dt. p. 263 ; find Gimellc, Brit, and For. Med. Rev. for July 1838, p. 224. 

® Laennec, op, dt. 

* Dr. E. Kennedy, Mr. Lever, and Dr. Ashwell, LotiL Med. Gaz. xx. 7^)1. 

* Land. Med. Gaz. xx. 538. 

® Ibid, xviii. 638 aA'd 694. 

First Frindples of MediAne^ p. 240, ei seq. 4th cilit. 1841. 
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opiate sudorifics (as the compound ipecacuanha powder) is objectionable; 
whereas emetic tartar may be employed with safety, since it has no tendency 
to increase disorder of the nervous systen^ but to reduce cerebral excitement. 
On the other hand, when much gastric or intestinal irritation is present, the 
narcotic sudorifics are generally to be preferred to antimony. 

Af: an expectorant^ in various pulmonary affections, small doses of this 
salt arc frequently employed with advantage. 

In some spasmodic complain ts the use of it has been followed, in the few 
instances in which it has been tried, witli good effects.^ In apojdexy it has 
been employed to depress cerebral vascular action, but its tendency to occasion 
vomiting renders it objectionable. 

The internal employment of emetic tartar in syphilis has been recently 
advocated by Mr. Smec.^ 

As a local irritant, applied to the skin, it may bo employed in the form of 
aqueous solution, ointment, or plaster. It is used in the same case as vesi- 
catories, over which it has the advantage of not atle.cting th(^ urino-genital 
organs. When it is desirable to keep up long-continued irritation, blisters 
urc in some cases |)referable. In chronic diseases of the chest it is used 
with the greatest advantage. I have found it mueh more serviceable than 
blisters. I fre(|uently direct one j)art of the chest to be rubbed until tln^ 
eruption is produced ; and then, after the interval of a day or two, another 
part ; thus kcej)ing up irritation by a succc^ssion of applications to dificrent 
parts of the chest lor several months. In this way it is most serviceable in 
chronic catarrhs, ])eripncuinonics, and ])leurisies. Even in lingering phthisis 
1 have seen the cough and ])aiu alleviated by the occasional use of antiuionial 
frictions. The objections to its use is the ])ainful character of the eruptions. 
In hoopiny-conyh it is also serviceable. Autenricth recommended it as a 
means of diminishing the frequency of the pajoxysms and the violence of the 
cough. In larynijiiis it is occasionally of great service; as also in various 
affections of the joints^ especially chronic infiammation of the capsular liga- 
ment, or of the synovial membraiui, hydrops articuli, particularly wdien con- 
nected with inflammation, and tumors of various kinds about the joints. In 
tie douloureux ’'^ it has also been employed with benefit. In the paralysis of 
children the region of the spine should be rubbed with the ointment. Its 
effects arc most beneficial, especially wdien one leg only is aflected. It is 
sometimes neccssa,ry to keep an eruption out for many wrecks. In hysteria^ 
the same aj)pli cation to the spine has been found serviceable. 

A stimulatiny wash, composed of one scruple of tartar emetic to an ounce 
of w^ater, was proposed by the late Sir William Blizard, in the year 1787, to 
cleanse foul ulcers, repress fungous growths and venereal warts, and as an 
^‘ppheation to tinea capitis. A weak solution (as half a grain to the ounce of 
watei*) has been employed as a stimulant in chronic oj)hthalmia, and in spots 
on the cornea. 

Administration. — The ^lose of emetic tartar, in substance, is, as a dia- 
])horetic and expectorant, to ^ of a gi*ain ; as a nauseant, from J to J a 

’ Vide Laennec, op, di, p. 260 ; Jacobi, Jjond, Med. Oaz, iii. 784 ; and Mr. Ackerley, Land. 

Gaz. xxi. 56. » 

Lottd. Med. Gaz. vol. xxxi. p. 44, Oct. 7, 1 842. 

Hausbrandt, British and Foreign Medical Remew, Jan. 1837, 230. 

'I'ate, A Treatise on Hysteria, Lond. 1830. 
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grain ; as an emetic, from I to 2 gi‘ains ; tvs an antiphologistic, from ^ a grain 
to 3 or 4 grains. This salt is, howe#.r, rarely emjdoyed in substance. 
Sometimes a grain of it, mixed with ten or fifteen grains of powdered ipeca- 
cuanha, is employed as an emetic. A mixture of one grain with sixteen grains 
of sulphate of potash may be employed, in doses of from two to four grains, 
as a substitute for antimonial powder, to promote dia])lioresis. 

In solution^ it is commonly employed as an expectorant, diaphoretic, 
nauseant, or emetic, in the form of antimonial wine. When used as an 
antiphlogistic, an aqueous solution of greater strength may be administered : 
it should be made with boiling distilled water in a glass vessel (as a Elorence 
flask) . 

Eor external use, emetic tartar is employed in the form of Umment^ oinU 
menty or plaster, A saturated solution is a very useful liniment : it is 
prepared by pouring an ounce and a half of boiling water over a drachm of 
emetic tartar, and allowing the solution to stand till cold. In many cases it 
will be found preferable to the ointment ; being tlu^ mildest, least painful, 
and cleanest. Another mode of employing eme^tic tartar externally is by 
sprinkling from ten grains to a drachm of the salt in line })owder over a 
Burgundy pitch plaster. 

Antidote. — Promote vomiting by tepid bland liquids. The antidote is 
said to be tannic acid, and vegetable substances which contain it (as yellow 
bark, tea, nutgalls, cS^c.) Eaure^ recommends the decoction in prelereiujc to 
other preparations of yellow bark. But though cinchona decomposes emetic 
tartar it does not destroy its activity. Some years since, jit the Genend 
Dispensary, I saw from 1 to 2 grains of this salt, mixed with (dtlier powder 
or decoction of yellow bark, given by Dr. Clutterbnck to nearly ]()() ])ati('nis: 
and in almost every instance nausea and vomiting octmrred. The experi(*n<;e- 
of Laennec,2 as well as of Rayer,^ is to the same etiect, ()j)ium is a most 
valuable agent for checking excessive evacuations. Venesection and the 
warm bath have been used to relieve the gastro-enteritis. 

1. VrailM MTIMONII POTASSIO-TARTM^^ L. ; Vi/Nfm A)itimoniale, 
E. ; Liquor Tartari Emetici, 1), ; Autimonial Wine, (Enu'tic Tartar, 
^ij; Sherry^, Oj., L, E, — Emetic Tartar, Dj. ; Hot distilled Water, f^viij. ; 
Rectified Spirit of Wine, foij.) — Each fluidounce contains twm grains of 
emetic tartar. It is imj)ortant that Sherry, and not an inferior kind of wine, 
be employed : for the latter frequently contains matters which precipitate the 
teroxide of antimony. If the wine be good, and the salt pure, no [)rc- 
eipitate is formed in the^ solution, unless it be kept for a long pejriod, wheii 
decomposition of the salt ensues. The Dublin formula is obje^tiiouable on 
account of its want of colour. 

Antimonial wine is used, as a diaphoretic or ex])ectorant, in doses of from 
ten to thirty drops frequently repeated; as a naustant, from one to two fluid- 
drachms; as an emetic, about half a fluidounce, or two fluidrachms given at 
intervals of about ten minutes for four or five times, until the desired cflect 
is produced : as an emetic for children, from thirty drops to a fluidraclmi ; 

and as an antipldogisticvin peripneumonia, from two or three fluidraclmis to 

^ Land. Med, Gaz. xvi. 70:}. ' 

“ Iji senses of the Ch/’siy Forbes’s translation, 257. 

^ici. MM, d Vhir. l*rul. iii. 57. 



Bismuth: — its Histoey; Peepaiiation, 705 

an ounce ; but for this latter purpose an extemporaneous but carefully made 
afiueous solution is to be preferred, 

2, raCmilM ANTIMOXII P0TASSI0.TARTR1TIS, L. ; Ungumtum Anti- 
fno 7 iiale, E. ; Unguentum Tartar i Emetici, D. ; Tartar Emetic Oint- 
inent. (Emetic Tartar^ rubbed to very fine powder, 5j* ; Lard, 3iv., L, E . — 
The Duhlin College orders 5j. of the Emetic Tartar to 3j. of Lard). — In the 
preparation of this ointment it is important that the emetic tarbir be in the 
state of a very fine powder, in order to avoid the irritation produced by 
rubbing gritty particles on the skin. A portion of ointment about tlie size 
of a small nut is to be rubbed on the skin night and morning. After the 
use of it for two or tlirce times, the painful condition of the part thereby 
induced commonly prevents further employment of friction. It is sometimes 
applied, spread on linen, without rubbing. By either of tlicse methods a 
crop of painful pustules is produced : but tlie facility and rapidity with which 
they are developed varies considerably in (hflbrent individuals. Occasionally 
adventitious eruptions have appeared in otlier parts of the body, which have 
been ascribed to absorjdion of antimony into the system.^ But I believe 
with Kaycr,^ that they arise from the inadvertent application of the ointment 
to these parts. This ointment is used as a counter-irritant in various chronic 
maladies : thys it is aj)plied to the chest in pulmonary affections, and to the 
joints in chronic diseases (whether rheumatic or otherwise). It should only 
l)e applied to sound portions of the skin, and, therefore, leech-bites, the 
scarifications from cupping, wounds, &c. are to be carefully avoided; for 
severe inflammation, and even gangrenous ulceration, may be produced by 
not attending to this caution. I have before mentioned that in a very few 
cases severe and even fatal constitutional disorder has a})pearcd to have 
resulted from the use of antimonial ointment. 


Order XXIL BISMUTH AND ITS COMPOUNDS, 

108. BISMUTHUM.-BIS1VIUTH. 

Symbol Bi. Eqinvaleni Weight 213. 

History, — This metal is first mentioned by Agricola, in 1 520. It lias 
been termed marcasita, tectum argenti, or, by the Germans, wismuth. 
^^The old miners call it wismuth,^^ says Matthesius, because it blooms like a 
beautiful meadow (wiesematte). on which variegated flowers of all kinds are 

blooming/^3 

Natural History. — Bismuth occurs only in the mineral kingdom. It is 
found in Cornwall, Saxony, Bohemia, &c. It is met with in the metallic 
state nearly pure {fiative bismuth), and in combination with sulphur and with 
^^ygen. • 

Preparation. — It is chiefly obtained from native bismuth by melting the 
Rietal out of its gangue. 

1 Gaz. Med. 1832,^812. 

^ Treatise on Diseases of the Skii.n^ by Dr. Willis, p, 540. 

^ Schwartze, Pharm. Tabellen. 
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Cube, 


Octohedron. 


PnoPEETiES. — It is a reddish-white metah without taste or smell, com- 
posed of brilliant broad plates, and readily crystalli/able in cubes or regular 

Tig 132 Pig 133 octohedrons (figs. 132 and 133). It belongs, 

therefore, to the regular system (see ante, p. 
138). The sp. gr. of purified bismuth is, 
according to Karsten, 9*6542 ; that of com- 
mercial bismuth, according to Ilerapatli, 
9*833. It is moderately hard, brittle, pul- 
verizable, fusible at 476° 1\ Wlien strongly 
heated in the air it takes fire, and burns with 
a faint blue flame, emitting a yellow smoke (BiO^) . In close vessels it may 
be volatilized. 

Charactenstics , — It is distinguished by its brittleness, its ready fusibility, 
its solubility in nitric acid, and by the characters of its nitric solution : tlm 
ternitrate, BiO*'*,3NO^,9HO, when treated with water, yields a white pre- 
cipitate, BiO'hNO®, HO ; and when mixed with suljfluiretted hydrogen, llS, 
or hydrosulphurct of ammonia, NIP,2HS, a black precipitate, BiS^. 

PuEiTY. — Copper may be detected in bismuth by prcci])itating the niiric 
solution with ammonia : the supernatant liipior is blue if copper be present. 

< It is dissolved by diluted nitric acid ; when subiiitratc of bismuth is "precipitated from 
this solution by ammonia, the liquor is free from colour. Its specibc gravity is 9*8. — 
Ph, Land, 

Its powder is entirely soluble in nitric acid "with the aid of heat ; and the solution is 
colourless, or nearly so, and deposits a wdiite powder when much diluted with cold water. 
— P/^. Ed, 

Physiological Effects and Uses. — In the metallic state bismuth is iuert- 
Its only use in pharmacy is for the preparation of the nitrate. 


109. BISMUTHI N1TRAS.-NITRATE OF BISMUTH. 

Formula BiO^,NO^HO. Equivalent Weight 300. 

Histoey. — ^This compound was first prepared by Lemery. It has had 
various appellations, such as gwarl whUe, fiiagistrry of hkmuth (also a name 
for submuriate of bismuth), speunsh whiter sifhnitrate, tetarto-nitmte, or 
trisnitrate of binmuth {hhmuthi Huhnitran, tetarto-nitras, vel trisnilrafi)) 
or white bismuth [bismut /turn album), 

Prepaeation. — All the British Colleges give directions for the preparation 
of this salt. 

The London College orders of Bismuth, ^j.; ^Nitric Acid, f^isa. ; Distilled Water, Oiij« 
Mix a fluidounce o^ the water Avith the Kitric Acid, and dissolve the Bismuth in them ; 
then pour off the solution. To this add the rest of tlie water, and set by that the pmvdcr 
may subside. Afterwards, the supernatant liipior being poured off^ wash the Trisnitrate 
of Bismuth with distilled water, and dry it with a gentle heat. 

The process of the Edinburgh College is essentially similar. Tlic precipitate [the Tris- 
nitratej is directed to be collected on a calico filter, washed quickly with distilled water, 
and dned in a dark place. 

The Ihiblin College directs it to be prepared with Bismuth reduced to powder, ^eoen 
parts; Diluted Nitric Acid, twenty parts; Distilled JVater, one hundred parts. 

In the first part of this process we obtain a ternitrate of bismuth by the 
reaction of an equivalent of bispauth on four equivalents of nitric acid. O^e 
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equivalent of binoxide of nitrogen is evolved, and an equivalent of ternitratc 
of bismuth formed. Bi + 4N05 = BiOjSNO® + NO®. 

Materials. 

Nitric Add 

1 cq. Bismuth .. 213 

3 eq. Nitric Acid 162 

429 429 

AVater decomposes the terriitrate of bismuth, and causes the precipitaiion 
of th(‘ nitrate (also called subnitrate, or trisnitratc), leaving a supernitrate in 
solution. 4(Bi03,8]SI05) 4-H0===3(Bi03,N05,II0) + Bid39]NI05. 

PjiopjBiiTiEs. — It is a dull white, inodorous, tasteless pulveriform substance, 
whicli, when examined by a magnifier, is found to consist of very fine silky 
acicular crystals. It is nearly insoluble in water, but is readily dissolved by 
nitric acid. By cxjiosure to light it becomes greyisli. 

Charactermics , — Hydrosulphuric acid, or the hydrosulphates, blacken it, 
by forming the tersulpliuret of bismuth (BiS*''). It dissolves in nitric acid 
without effervescence. Heated on charcoal by the blowpipe flame it gives 
out nitrous acid (or its elements), and yields the yellow oxide of bismuth 
(BiO^) j and, by a continuance of the heat, the oxide is reduced, globules of 
nn^tallic bismuth being obtained, which may be readily distinguished from 
globules of lead by their brittleness ; for, wdien struck sharply by a hammer 
on an anvil, they fly to pieces : from antimony they are distinguished by their 
solubility in nitric acid. 

Composition. — Nitrate of bismuth lias the following composition : — 

Meniffavd. 

At. Eq.Wt. P.Ct, Herberger. Dtfjlos. Grouvelle. PMWpsM,[)nci\Bt2\2'^.) 


Tcroxidc of Bismuth 1 . . 

.. 237 . 

... 79 .. 

.. 79-70 .. 

. . 80*00 . . . 

. 81*37 .. 

.. 81*92 .. 

.. 85*33 

Nitric Acid 

. 1 .. 

. . 54 . . 

... 18 .. 

.. 14*44 .. 

.. 13*58 ... 

. 13*97 .. 

.. 18*36 .. 

.. 14*67 

Water 

. 1 .. 

.. 9 .. 

... 3 .. 

.. 5 86 .. 

. . 6*42 ... . 

. 4*66 .. 

,. 0*00 .. 

. . 0.00 

Nitrate of Bismuth 

. 1 .. 

.. 300 

. . . 100 . . 

..100*00 .. 

. . 100*00 . . . 

. 100*00 . . 

. . 100.28 . . 

. . 100*00 


Purity. — Its freedom from any carbonate (as of lead) is knowui by its 
solution in nitric acid without effervescence. Diluted sulphuric acid added* 
to the solution throws down a wdiite precipitate, if lead be present. 

It is soluble in nitric acid withont,cffcr\'eseeiice. Diluted sulphuric acid being added 
to the solution, notliing is thrown dowm.— 7Vf. Jjond. 

It forms a colourless solution with nitric acid and without effervescence : not subject to 
adulteration. — FA. Ed. 

The microscope will distinguish the hydrated oxide of bismuth, (obtained 
by adding an alkali to the nitric solution of bismuth) : the latter is amor- 
phous, whereas nitrate of bismuth is crystalline. 

Physiological Effects, a. On Animals , — It acts as a local irritant and 
caustic poison. Moreover it appears to exercise a specific influence over the 
lungs and nervous system.^ 

On Man , — In small doses it acts locally as an astringent, diminislung 
secretion. On account of tile frequent relief given by it in painful affections 
of the stomach, it is supposed to act on the nerves of this viscus as a sedative. 
If has also been denominated tonic and anfcispasmodic^ Vogt^ says, that when 


‘ Phil. Mag. Dec. 1830, p, 409. 

" Orfila, Toxicol, Gen, 

^ Pharmakodynamikt i. 288^ 2tc Aufl. 


Products. 

1 eq. Binox. Nitroff. 30 

^leq.Ox. BiBm.237 

1 eq. Ternit. Bisin. 399 
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used as a cosmetic, it lias produced a spasmodic trembling of the face, ending 
in paralysis. 

Large medicinal doses disorder the digestive organs, occasioning pain, 
vomiting, purging, &c. ; and sometimes affecting the nervous system, and 
producing giddiness, insensibility, cramps of the extremities, &c. 

The following is the only reported case of poisoning with it. A man took 
two drachms by mistakci, and died therefrom on the ninth day. In addition 
to the usual sj mptoms of gastro-enteritis, there was a disordered condition of 
the nervous system, indicated by cramps of the hands and feet, disorden^d 
vision, and delirium. It is deserving also of remark, that there were difficulty 
of breathing, and salivation. Post-mortem examinaiion showed inflammation 
throughout the alimentary canal ; the sjiinal vessels were gorged with blood, 
particularly towards the cauda equina; the];e was fluid in the cerebral ven- 
tricles; and the inner surface of both ventricles of the heart w^as very red. 
(Christison.) 

An out-patient under my care at the London Hospital, took thrice daily, 
for a stomach affection, 3j. of nitrate of bismuth, with a inixtnre containing 
hydrocyanic acid, for more than tw^o months, witliout any inconvenience whai- 
ever : on the (‘ontrary, she declared she was greatly benefitted by its use. 

• Use. — It has been jvrincipally employed in those chronic affections of the 
stomach which arc unaccompanied by any organic disease, but which ap])a- 
rently dc'pend on some disordered condition of the nerves of this viscus ; 
and hence the efficacy of the remedy is referred to its supposed action on 
these parts. It has bexm particularly used and recommended to relieves 
gjistrodyiiia and cramp of the stomach, to allay sickness and vomiting, and as 
a remedy for pyrosis or waterbrash. In the latter disease I give it in the 
form of a powder, in doses of j. thrice daily, in conjunction with hydrocyanic, 
acid mixture, and the patient rarely fails to obtain marked bendit frojn 
its use. Dr. Thcophilus Thomson^ recommends it in doses of five grains, 
usually combined with three of gum arabic and two of magnesia, given every 
four or six hours, in the diarrha^a accompanying phthisis. He thinks that, 
both in efficacy and safety, it surpasses our most approved remedies for that 
complaint. 

It has also been administered in intermittent fever, in spasmodic asthma, 
&c. Hahnemann has recommended a portion to be introduced into a hollow 
tooth, to allay tooth-ache. I have used it, with advantage, in the form of 
ointment, applied to the septum nasi, in ulceration of this part, and as a local 
remedy in chronic skin diseases. 

Administration. — The usual dose of this remedy is from five grains to a 
scruple. I seldom commence with less than a scruple, and have repeatedly 
exhibited half a drachm without the least inconvenience. It may be admi- 
nistered in the form of powder, linctus, or pill. The omtment which I have 
above referred to was composed of one fechm of the nitrate, and half an ounce 
of spermaceti ointment. ^ 

Antidotes. — ^No chemical antidote is known. Albuminous and other 
emollient drinks, as milk, should be administered, and the poison evacuated 
from the stomach as speedily as possible. The antiphlogirtic plan is to be 
adopted, to obviate inflammation. t 

McclicOf42hirurf/ical Tramacliom, 2d ser. vol. xiii, p, 305, 1848. 
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OiiDEii XXIII. ZINC AND ITS COMPOUNDS. 

uo. zincum.-z]:nc. 

Symbol Zn. Equivalent Weight 32*5. 

History. — ^Although the ancients were acquainted with tlic metlihd of 
convicting copper into brass by means of an ore of zinc^ yet we liave no 
positive evidence that they knew metallic zinc, one of the constituents of this 
alloy. Perhaps the silver, or yl/^evSdpyvpog of Strabo, may liave been zinc, 
whicli is said to liave been known from time immemorial in China and India. 
Albertus Magnus, who died in 1280, is the first writer who expressly mentions 
this metal. 1 

It has had various appellations, such as contrefey?}, yoldefi marcasite, 
Indian tin (stannum Indie urn), spiaulter, sjwltre or spelter (spelt rum). 
Natural History. — It occurs only in the mineral kingdom. It is found 
in the form of oxide (red zinc), of sulphuret (blende or blade jack), of 
carbonate (calamine), of sulphate (white vitriol), of silicate (electric 
calamine), and aluminate (automalite or yah n if e), • 

Preparation. — Zinc is usually jirocurcd from the native sulphuret or car- 
bonate of that metal. It may also be obtained from the silicate. 

Tlie jiicked ore, being broken into small pieces, is submitted to a dull red 
hi!at in a reverberatory furnace. By tliis process tlie sulphur of the sulphuret 
is transformed into sulphurous acid, which escapes, and the zinc is oxidized; 
while the carbonate loses carbonic acid and water. The resulting oxide i» 
then mixed with some carbonaceous substance (small coal or charcoal), and 
submitted to heat, by wdiich the metal is reduced and vaporized. Sometimes 
the reduction is effected in a covered earthen jar or crucible, the bottom of 
which is perforated by an iron tube, which terminates over a vessel of water 
situated in an apartment below the furnace. The gaseous products and zinc 
cscaj)e by this tube ; and the latter is condensed in the water. Tliis is called 
still at io per decensum. In Silesia, however, dislillatio per ascensum is 

employed.^ 

The Bristol and Binningham zinc works derive their chief supply of ores 
from the Mendip Hills and Flintshire; and Sheffield, from Alston Moor. 
Zinc is also imported in ingots and plates from Silesia, by w^ay of Hamburg, 
AetweTp, Dantzic, &c. •. 

IhtoPERTiES. — It is a bluish-white metal, of considerable lustre. It crys- 
tcdlizes in four-sided prisuLs and needles ; its texture is lamcllated and crystal- 
line. Its sp. gr. is from 6’S to 7*2. At common tcmperatui*e it is tough; 
from 212° to 300° it is ductile and malleable, and may be readily rolled into 
thin leaves (sheet zinc) ; at 400° it is so brittle that it may be reduced to 
powder. It readily fuses, aiid, at a white heat, may be volatilized. 

Characteristics , — It is soluble in dilute sulphuric acid, with the evolution 
hydrogen gas.^ Fcrrocyanide of potassium forms,^in this solution, a gelati- 

* Beckmann, in his History of Inventions and BiscovtrieSj vol. iii. p. 71, has given a good account 
of the history of zinc. 

^ Dumas, Traita de Chimie, t. iv. p. 82 ; Ure, Diet, of drls and Manvf^tures ; also Supplement. 



710 INOEGANIC BODIES.-Zinc. 

nous white precipitate [ferrocyanide of zinc, FeCy^) : if iron be 
present the precipitate is bluish-white. If the liquid be neutral, hydrosul- 
phuret of ammonia (NH^, 2HS) occasions a precipitate of sulphuret of zinc, 
(ZnS), which is white if the solution be pure, but more or less coloured if 
iron be present, owing to the admixture of sulphuret of iron (FeS). Alkalies 
tlirow down a white precipitate (ZnO, HO). Carbonate of potash occasions 
a precipitate of the basic carbonate of zinc, 3 (ZnO, HO) + 2 (ZnO, CO^), 
PuniTY. — Commercial zinc is never pure. The following are analyses of 


it (L. Gmclin) : — 

Ausinan Zinc^ analysed by IFittsldn, 

Commercial Zinc^ 


( 

A 

1 

by Jacquelain. 

Ziuc 

90-27 

..... 9».05 .... 

98-70 . 

99-170 

Lead 

3-33 

0-27 .... 

0-91 . 

0-085 

CvadTiuum 

0-30 

0-23 .... 

0-16 . 

0-000 

Iron 

0-10 

, . . . . trace 

0-17 . 

0-142 

Carbou 

0-00 

0-00 .... 

0-00 . 

0-003 


100-00 

99-55 .... 

100-00 .. 

100-000 


When commercial zinc is immersed in dilute sulj^lmric acid, the zinc, and 
any iron which may be present, dissolve, leaving a black pulverulent sub- 
stance, wliich, according to Wittstcin, consists of sulphuret of lead and 
carbon; but, according to Vogel, it is composed of carbon, sulphur, lead, 
and iron. ^ 

Almost entirely dissolved by dilated sulphuric acid, llie solution is free from colour. 
Its other properties as above [see Zinci sidjdias]. The sjiecific gravity is 0*80 . — PL Land. 

It dissolves in a great measure in diluted sulphuric acid, leaving only a scanty grayisli- 
black residuum : this solution presents the characters just given [see Zinci mlpnas] for 
the solution of sulphate of zinc , — PL Ed. 

The ready solubility of commercial zinc in dilute sulphuric acid depends 
greatly on its impurity ; for absolutely pure zinc is comparatively feebly acted 
on by this dilute acid. 

To prevent what is termed the local action of sulphuric acid on the zinc, arising from 
the, impurity of tliis metal, tlie plates of zinc employed in Daniell’s, Grove’s, and Smee’s 
voltaic batteries are amalgamatea. 

PnYsiOLOGiCAL Effects. — lu the metallic state zinc is inert. The 
compounds of zinc arc somewhat analogous in their action on the system to 
those of copjier, silver, and bismuth, but are much less energetic. They act 
topically, according to their degree of concentration, as desiccants, astringents, 
irritants, and caustics (see ante, pp. 157 and 158). Taken internally, they 
excite, more or less readilj^, nausea and vomiting ; and in large doses operate 
as irritant and caustic poisons. They exercise a specific influence over the 
nervous system, though this is much less obvious than in the preparations of 
the other metals just referred to. The stupor and inactivity, mentioned by 
Orfila^ as being produced by the sulphate, are evidence of the affection of the 
nervous system. The aiitispasmodic power evince/i by zinc, in certain diseases, 
can only be explained by referring it to the action of this metal on the ner- 
vous centres (see ante, pp. 185 and 213). 

Uses. — As topical agSnts we employ the compounds of iiinc as caustics, 
astringents, and desiccants. Thus the chloride is used as a caustic; the 


^ ^Toxicol, Generate. 
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sulphate and acetate as astringents ; and the oxide and carbonate as desic- 
cants. 

Internalhjy the compounds of zinc are administered in large doses to 
excite vomiting ; in smaller doses as tonics and antisj^asmodics in intermittent 
diseases and chronic affections of the nervous system. 

The cliloridc is used as an antiseptic. 


111. ZINCl OXYDUM.~OXIDE OF ZINC. 

Formula ZnO. Equivalent Weight 40’5. 

IItstory. — The oxide was first prepared by llcJlot in 1735. When 
o])tained by burning tlic nn^tal in tlie air it has received various names, some 
of them of a fantastic nature ; as nihil album, philosopher s ivuol or lana 
phUosophica, jwmpholgx, and Jlowcrs or calx of zinc {jiores sen c(\lx 
zi/fri ) . 

Natural History. — Oxide of zinc is found in America, mixed op com- 
bined with the scs(|uioxide of manganese, and constituting the red oxide of 
ZINC of the mineralogist. It is Jilso found in various localities, in combina- 
tiou witli carbonic, suljdiuric, or silicic acid. 

pRi^PA RATION.— All the British Colleges give directions for the preparation 
of tin's compound. 

The London College orders of Sul])liatc of Zinc, l})j. ; Sesqu i carbonate of Ammonia, ^viss.; 
Distilled Water, Con^, iij. Dissolve tlic Sulphate.* of Zinc and Sescpiicarbonatc of 
Ammonia sej)aratc*ly, In twelve pints of tlie distilled water, and strain ; then mix. Wash 
vliat is precipitated frecpiently with water; and, lastly, bum it for two hours in a 
strong tire. 

Th(.‘ Edinburgh College em])k)ys of Sulphate of Zinc, 5 xij. ; Carbonate of Ammonia, 

The j)rocess is otherwise the same as that of the London College. 

By the jnutual reaction of sulphate of ziuc and sesquicarbonate of ammonia, 
su]])liate of ammonia is formed in solution, and the basic carbonate of zinc 
3(Zii(),H0) + 2(Zn0,C02) precipitated. By tbe subsequent ignition the 
enrbonic acid and water are expelled. 

The Dublin College directs Oxide of Zinc to be prepared as follows : — Take of Zinc, 
biokcn into small fragment s, any required quantity. Let portions of the metal be thrown 

separate interviJs of time into a crucible heated to wliitencss and of suflicient deptli ; 
its mouth inclining somcwliat towards the door of the fumac(^ ; and after the iiij(^etion of 
pich piece of zinc, let mot her crucible be inverted over tha^ which receives the metal, but 
loosely, that the air may not be excluded : let the sublimed light powder and the wliitcst 
part ot it he preserved for use, 

III this process the metal attracts oxygen from the air, and is thereby con- 
verted into oxide of zinc. 

A manufacturing chemist^ who prepares oxide of zinc (so called), informs 
jue that he obtains it from a solution of chloride of zinc, whicli he procures 
horn the workers of palladium. This liquid is boiled with small pieces of 
zinc and some cdustic soda, to get rid of the iron ; *and to the clear liquor is 
|hen added a solution of carbonate of soda (soda ash), by which the wdiite 
basic CfU'bonate of zinc is precipitated. This is washed, dried, and sold as 
^ride of zinc. * 
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Properties. — The form of the crystallized native oxide of zinc (containing 
the oxides of iron and mangaiiese) is a right rhombic prism. 

The artificial oxide of the Pharmacopoeia is a white, or, when ignited, 
yellowish-white, tiistcless, odourless powder. It is fusible, forming a yellow 
glass, and at a white licat is volatilized. When heated with charcoal it is 
readily reduced. It is insoluble in water, but readily dissolves in most acids 
and in alkalies. It forms two classes of salts : one {^iGzincic salts), in which 
it is the base ; a second, [ziftcates) in which it acts the part of an acid. 

Characteristics . — It dissolves in dilute sulphuric acid. The characteristics 
of the solution have been already detailed (see ante, p. 709). 

Composition. — Oxide of zinc has the following composition : — 



Atoms. 

Eg. Wt. 

Per Cent. 

Proust. 

Berzelius. 

Zmc 

.... 1 ... 

... 32-5 ... 

.... 80*2.5 .. 

.... 80 .. 

.... 80-1 

Oxygen 

.... J ... 

... 8 

... 19*75 .. 

.... 20 .. 

.... 19*9 

Oxide of Zinc,. 

.... 1 ... 

... 40-5 ... 

.... 100*00 .. 

.... 100 .. 

.... 100*0 


Purity. — Pure oxide of zinc is completely and readily soluble in diluted 
sulphuric, nitric, or hydrochloric acid, without effervescence. The substance 
met with in the shops under the name of oxide of zinc is in reality a carbo- 
nate of this metal, and, therefore, effervesces on the addition of an acid. The 
solution obtained by dissolving the oxide in any of the above acids yields a 
precipitate, on tlic addition of caustic ammonia or potash, which should be 
completely soluble in an excess of the precipitant. 

The oxide of zinc of the shops sometimes yields traces of sulphuric acid 
when its solution in nitric acid is tested with a salt of baryta. 

Oxide of cadmium has been sometimes found in it, and was once mistaken 
for arsenious acid.^ Iron and manganese are sometimes present in oxide of 
zinc, and communicate a yellow tinge to it. The oxide is, — 

White : tasteless: entirely soluble in diluted nitric acid without effervescence: this 
solution is not affected by nitrate of baryta, but gives with ammonia a white precipitate 
entirely soluble in an excess of the test. — Ph. Ed. 

Physiological Effects, a. On Animals. — Orfila^ gave from three to 
six drachms of it to small and w eak dogs : they w'cre attacked with vomitings, 
without suffering much. 

/3. On Man. — Applied to ulcerated or other secreting surfaces, it acts as 
a desiccant and astringent substance. On account of its insolubility, the 
absorption of it must be very slow. Taken into the stomach in large doses, 
it acts as a slight irritant, and provokes vomiting, and sometimes purging. 
It is said to have also caused occasiomd giddiness and temporary inebriation. 
In small doses it may be taken for a considerable period without causing any 
obvious effects. Sometimes, under its employment, certain affections of the 
nervous system (as epilepsy, chorea, &c.) subside ; from which we infer that 
it exercises some specific influence over this system; and it is, therefore, termed 
tonic, antispasmodic, and sedative. But the nature of its influence is not 
very obvious. By long-continued use it acts as a slow poison, and produces 
tabes sicca. A gentleman, for the cure of epilepsy, took daily, at an average, 

^ Thomson, Hist, of Chem. ii. 219. 

• . ^ Toxicol. Qm. 
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twenty grains of oxide till he had consumed 3246 grains, which must have 
taken him about five months. At the end of 4;his time he was found of a 
pale, earthy hue, wasted away, and almost idiotical : his tongue was thickly 
coated, the bowels were constipated, the inferior extremities cold and (ede- 
matous, the abdomen tumid, the superior extremities cold and shrivelled, and 
tlieir skin dry, like parchment; the pulse was about sixty, thready, and 
scarcely perceptible. Under the use of purgatives, a light nutritive diet, 
with tonic and diuretic medicines, he rapidly recovered, but he remained 
subject to epileptic attacks. ^ 

Uses. — Ititernalhj it has been commended in some spasmodic diseases, 
viz., epilepsy, chorea, hysteria, catalepsy, and hooping-cough ; and in some 
painful afiections, as neuralgia and gastrodynia. Though occasionally ser- 
viceable in some of these maladies, it has so frequently failed, that practitioners 
have ceased to place much confidence in it. 

Exteniallu, it is employed in the form of powder, or lotion, or ointment. 
As a dust in (/ powder it is useful, by its mild, absorbent, and desiccant pro- 
])crties, and is applied to impetiginous, eczematous, and other chronic diseases 
of the skin, attended with ])rofuse secretion. It is also used to allay or prevent 
excoriation in children and bedridden persons, and to remove c.haps ami cracks 
of the nipples. In painful ulcers, with copious discharge, it is not unfte- 
(]uently beneficial by its desiccant and sedative properties. Diffused through 
water or a mucilaginous solution (in the proportion of two drachms of the 
oxide to six or eight ounces of liquid), it is occasionally useful in chronic 
o|)hthalmia, especially ophthalmia tarsi, and in eczema. Somme ^ employed 
an injection, composed of half an ounce of oxide and tw^o pints of water, in 
gonorrlnea and leucgrrhoca, with success. 

Administration. — Internally, it is administered in the form of pill or 
])owder, in doses of from two or three grains gradually increased to eight, 
ten, or more. 

1. UNGIIEKTIIM ZINCI, L. E. ; Unguentum Zi?ici Oxgdi, Dr, Zinc OinD 
ment. (Oxide of Zinc, 5j. ; Lard, 3vj. M. L , — The Edinhurgh College 
substitutes Simple Liniment for Lard. — The Duhlin College uses of Oint- 
ment of White Wax, Ibj. ; Oxide of Zinc, prepared in the same manner as 
chalk, 5ij. M.) — Tliis compound is employed as a mild drying ointment 
in porrigo, impetigo, and other skin diseases attended with profuse dis- 
cliarges, after extensive burns, blisters, sinapisms, &c. ; to painful ulcers with 
excessive secretion, to the eye when alft^cted with chronic inflammation, &c. 

2. ZmCI OXIDIIM IMPIIRUM; Impure This substance is 

knoAvn in the shops under the name of tutty, {tuiia sou tuthia), ai furnace 
eadmia [cadmia fornacuni scu factitia). It is found in the chimney of 
the furnace in wliich zinc ores are roasted, or in wdiich zinciferous lead ores 
‘dre smelted. When prepared by levigation and elutriation it is called pre- 
pared tutty [oxydum zinci^ impurum prwparatiim ; tuiia prwparata). It 
is applied as a dusting powder, or as a cooling ointment {unguentum oxydi 
^fffci impuri) ; composed of Simple Liniment or Lard, 5 parts ; Tutty, 1 part; 
M.) to excoriated surfaces. * 


^ Brit, and Tor. Med. Btn). .Tuly 1838, p. 221. 
* Archiv. Gen. de Med. i. 486. » 
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112. ZINCI CARBONAS.-CARBONATE OF ZINC. 

Formula ZiiO,CO‘^. Equivalent Weight 62*5. 

Histoby. — Tlie native carbonate of zinc {zinci carhonas impura) was 
perhaps known to the ancients^ though they were unacquainted with its nature. 
The term calamine {calaniina) is applied both to the native carbonate and 
native silicate of zinc : the latter is called, by way of distinction, electric 
calamine, 

Natubal Histoby. — ^Native carbonate of zinc, or calamine, is found in 
great abundance in several parts of England (in the counties of Somerset, 
Derby, Durham, &c.), as well as in various parts of the continent of Europe 
(in Carinthia, Hungary, Silesia, &c.) It occurs crystallized or in compact or 
earthy masses. Its coloui* varies, being more or less grey, yellow, or brown. 
Its sp. gr. is 4*2 to 4*5. 

Pbeparation. — C alamine [calamina), or the impure carbonate of zinc 
[carhonas zinci impura'), is directed to be calcined, in order to make it 
puiverizable. But in this process water, and more or less of the carbonic 
acid, is expelled. It is then reduced to a very tine powder (usujilly in mills), 
and is aftcrwai'ds submitted to the process of elutriation. By this means we 
obtain prepared calamine [calamina jrraparata, L. E. ; zinci carhonas 
imp arum praparatum, D.) * 

Native calamine varies so considerably in its colour, owing to the admixture 
of foreign bodies, that the prepared calamine obtained from it cannot be 
uniform in its appearance. It is owing, probably, to this, and the desire to 
obtain a preparation of uniform colour, &c., that a factitibus article is usually 
substituted in the shops for the genuine article. 

Genuine prepared calamine is a greyish, yellowish, pinkish, or brownish 
powder. If quite pure — that is, composed of carbonate of zinc only — it is 
completely soluble, with effervescence, in nitric, hydrochloric, or sulphuric 
acid. Some of the accidental impurities in it are insoluble in these acids. 

The prepared calamine usually found in the shops is in the form of a heavy 
pinkish or flesh-coloured powder, or made up into little masses. 

Characteristics. — The effervescence with the mineral acids shows calamine 
to be a carbonate. The presence of zinc in the solution is determined by the 
tests before mentioned for this metal (see ante, p. 709). The action of these 
tests, however, is more or less impeded by the })resence of foreign inatters in 
calamine. # 

Composition. — Carbonate of zinc has the following composition : — 

Smithson. 

t 

Atoms. Eq. Wt. Ter Cent. (Mendip Ore.) (Derbyshire Ore.) 

Oxide of Zinc 1 40'5 C4*8 64*8 to 66*2 

Carbonic Acid 1 22 35*2 35*2 to 34*8 

Carbonate of Zinc... 1 62*5 100*0 100*0 to 100*0 

Impukitibs. — The substance sold in the shops as pr^ared calamine 
frequently contains only traces of zinc. If hydrochloric acid be poured on it, 
eftervescence (owing to the escape of carbonic and hydrosulphuric acids) takes 
place, and a portioifjs dissolved,* but the greater part remains undissolved. 
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Mr. Brett ^ found from 78 to 87 *5 per cent, of sulphate of baryta. The 
remainder of the powder consisted of oxide ofiron^ carhofiate of limey lead 
[sulphuret of^'], and mere traces of zinc. 

Kecently, Mr. Moore^ has submitted specimens of commercial calamine, 
obtained from respectable drug houses in London, to analysis in the laboratory 
of the Pharmaceutical Society. The results are subjoined : — 



1. 

2. 1 

i 3. 

4. 

(Carbonate Lime 

3-6 

5*8' 

1 5-6 

1*3 

Peroxide Iron . 

5-2 

2*8 

3*2 

1*4 

SiilpLate baryta 

89-3 

85*2 

82*8 

90*8 

Water 1 

1-9 

G2! 

8*4 

0*5 


100*0 

100-0 ,100-0 

1 

100.0 



5. 


6. 

Carbonate Lime 

30 

Silica 

28*8 

Phosphate Iron . 

2*8 

Oxide Zinc 

58*6 

Peroxide Iron... 

3*7 

Carbonate Lime 

2*8 

Sulphate Baryta 

84*8 

Phosi)hatclron. 

6*0 

Water [5*7 V]... 

3 7 

Water 

3*2 


100*0 


100*0 


The results of these analyses show that samples 1, 2, 3, and 4, were 
factitious articles. Sample 5 may hapiicn to liave been a native mineral, sub- 
stituted accidentally or designedly for calamine. Sample 6 is a specimen gf 
electric calamine {silicate of zinc) which occurs along with carbonate of zinc 
ill the Derbyshire lead mines, and which is known by its gelatinizing on the 
iiddition of hydrochloric acid. 

Physiological Effects. — ^Pure carbonate of zinc is probably similar in 
its action to the oxide. 

Uses. — Calamine js employed as a dusting powder for children, and aa 
a mild desiccant and astringent in excoriations, superficial ulceration, &c. 

1. CALAMINA PR^PARATA, L.; Prepared Calamine; Zinci Carboiias 
impurum preeparatumy D. ; Ijajm Calaminaris prccparatus, (Bum the 
Calamine, then bruise it. Afterwards let it be made into a very fine powder 
ill the same manner as w^e have directed chalk to be prepared, L. — The direc- 
tions of the Dublin College are essentially similar). Some remarks on the 
prc])aration have been previously offered. The Edinburgh College gives no 
dirt3ctions for the preparation of calamine. 

2. CERATUM CALAMINiE, L. E.; Calamine Cerate; IJnguentum C ala- 
mime y D. ; Turners Cerate; Geratum Epuloticum, (Calamine; Wax, 
aa Ibss. ; Olive Oil, f^xvj. Add the calamine to the melted wax and oil 
when they begin to thicken, L. — The Edinburgh^ College uses of prepared 
Cidainine, one part ; and Simple Cerate, Jive parts, — The Dublin College 
employs of prepared Calamine, Ibj.; and Ointment of Yellow Wax, Ibv. 
M.) It is an excellent desiccant and astringent application (when prepared 
with good calamine) to burns, scalds, excoriations, superficial ulcerations, &c. 

* Lond. Med. Gaz. xx. 72. 

Pharmaceutical Journal^ vol. viii. p. 70, 1848. 
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113. ZINCI SULPHAS.-SULPHATE OF ZINC. 

Formula ZiiO,SO*\ Equivalent Weight 80*5. 

History. — This salt is said by Schwartze^ to have been known towards 
the end of the 13th, or at the commencement of the lith century; but 
Beckmann aflirms it was not known before the middle of the IGth century. 2 
It has had various names ; as sal ritrioH, white vitriol, white copperas, and 
gilla Theophrasti, 

Natural History. — It occurs native at liammelsberg, near G(^lar, in the 
Hartz; at Holywell, in Flintsliire; and other places. 

Preparation. — It is readily prepared by dissolving zinc in diluted sul- 
phuric acid. 

The Ijondon CAillege orclerS of Zinc, in small pieces, ; Diluted Sulphuric Acid, Oij. 
Poui’ gradually tlui diluted Sulphuric Acid u])on the pieces of Zinc, and, the effervescence 
bemg tiiiished, strain the liquor ; then boil it down until a pelhclc begins to form. Lastly, 
set it aside that crystals may be formed. 

The Edinhurgh College observes that this salt may be prepared either by dissolving fnig- 
ments of zinc in diluted sulphuric acid till a neutral Kqidd be obtained, filtering tlu; solution, 
and concentrating sufficiently for it to crystallize on coohng, — or by repeatedly dissolving and 
clystallizing the iinjmre suljmate of zinc of conmicrce, until the product, when dissolved in 
water, does not yi(3ld a black precipitate with tincture of galls, and con*csponds with Ihe 
characters laid down for sulphate of ziuc in the List of the Materia Medica (see p. 717 ). 

The Dablin College, orders of Zinc, in snuill fnigmeuts, thirteen jparts ; Sulphuric Acid, 
twentg qjaris ; Water, one hundred and twenty 'parts. 

In this process one equivalent of water is decomposed ; an equivalent of 
hydrogen escapes, while an equivalent of oxygen unites with one equivalent 
of zinc to form one equivalent of the oxide, which, with one equivalent of 
sulphuric acid, forms one equivalent of the sulphate. Zn + H0,S03 = 
ZnO,SO'*4-H. (Sec ante, p. 272). 

The impurities in commercial zinc have been already stated (see ante, 
p. 710). If a piece of zinc be added to the impure solution of suljdiate, and 
the liquid lieated in contact with air, the iron is peroxidized and is deposited. 

By roasting blende [snlphuret of zinc) in reverberatory furnaces, an impure 
sulphate is obtained, wdiich is lixiviated, and the solution concentrated by 
evaporation, so that on cooling it forms a crystalline mass resembling lump 
sugar. This is distinguished among druggists by the name of 'white vitriol, 
{vitrioluni album) a term wliich they confine to this commoner kind of sul- 
phate. Tliis impure salt contains iron, and usually copper and lead. 

Properties. — Crystals of sulphate of zinc are right rhombic prisms 
(fig. 134), and belong to the right prismatic system (see 
ante, p. 141) ; they are transparent and colourless, and 
have a metalhc astringent taste. They are soluble in 2 t-V<) 
times their weight of cold water, and less than their own 
weight of boiling water. They are insoluble in alcohol. 
In dry and warm air they effloresce. When heated they 
undergo the watery fusion ; and if the liquid be rapidly 
cooled, *it congeals into a giunular, crystalline, white mass : 
if the heat be continued the salt becomes anhydrous, and, 
at an intense heat, is decomposed, leaving a residue of zinc. 

i Plumn. Tabell. lit Auag. 799. 


Fig. 134 . 



Crystal of sulphate 
of zinc. 


® History of Inventions ^ iii. 85. 
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CharacteriHtics, — ^That this salt is a sulphate, is proved by the action of 
chloride of barium on it; a white precipitate is produced, insoluble in nitric 
acid (see arite, p. 355). Acetate of lead also occasions a white precipitate. 
The presence of oxide of zinc in the solution is recognised by the tests already 
mentioned for this substance (see p. 709). 

Composition. — ^The crystallized sulphate has the following composition : — 



Atoms. 

Eq. Wt. 

Per Cent. 

Kilim. 

Mitseherlich. 

Oxide of Zinc 

I 

.. 40-5 .... 

... 28-22 ... 

... 28-02 . 

I 55-24 

Sulpluiric Acid 

1 .... 

.. 40 ... 

... 27-H8 ... 

... 27*70 . 

Water 

7 .... 

.. 03 .... 

... 43-90 ... 

... 44.28 . 

' 44-70 

Crystallized Sulphate of Zinc 1 .... 

..143-5 .... 

,..100-00 ... 

...100-00 . 

100-00 


Purity. — Ammonia added to a solution of sulphate of zinc throws down 
a white ])recipitate soluble in excess of tlic ])recipita>it. If Jiiiy oxide of iron 
or magiu^sia be present it remains undissolved ; while aiiy oxide of copper 
would form an azure blue solution {nt prate of ammonia). Arsenic or 
cadmium may be detected by adding (excess of suljdiuric acid to the solution 
of the sulphate, and then passing a stn^am of hydrosulphuric acid through it : 
the arsenicum and cadmium are thrown down in the form of sulphurets. Tlie 
im])uro sulphate called white vitriol occurs in irregular masses, here aifd 
tliere stained yellow with the iron. 

Tot ally tlissolvcd by water. What is thrown down by ammonia is white, and when tlic 
ammonia, is added in excess it is af>:aiii dissolved. ’ On tlic addition of chloride of barium 
or aeetatci of lead tliey are deeomjiosed. — Ph. Lond. 

Wh(!n a solution in six waters is boiled with a little nitric acid, and solution of ammonia 
is then added till the oxide of zinc first thrown down is all redissolved, no yellow precipi- 
tate remains, or a trace oidy, and the solution is colourless. — Ph. Ed. 

PiTYSiOLoniOAL EFFECTS. — lu small and repeated doses it acts as an 
astringent on the alimentary canal, checks secretion, and promotes a con- 
stipated condition of the bowels. It exercises a specific influence over the 
nervous system, manifested by its power of removing certain spasmodic 
affections : hence it is reputed antispasmodic. To the same influence is to 
be referred its power of preventing the recurrence of intermittent maladies, 
from which it has principally derived its denomination of a tonic. Its 
astringent effect is not confined to the bowels, but is manifested in the pid- 
monary and urethnd mucous membranes, the secretions from whicli it 
diminishes : hence the advantage of its use in catarrhal affections of tliesc 
parts. It does not appear to possess any power of checking cutaneous 
exhalation. * 

In full medicinal doses it is a powerful but safe emetic; it excites 
speedy vomiting without giving rise to the same degree of distressing nausea 
occasioned by emetic tartar. Dr. Cullen^ observes that ^^in order to render 
its effects certain, the dose must generally be large ; and if this is not thrown 
out again immediately it i% apt to continue a disagreeable nausea, or even a 
vomiting, longer than is necessary.^^ 

In excessive doses it acts as an irritant poison, causing vomiting, purging, 
coldness of the extremities, and fluttering pulse. 

The local action of it is that«of an astringent and desiccant, and in a con- 
centrated form it is a powerful irritant and caustic. Its ^xternal use is said 

* TS'eat. qf the Mat. Med. 
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to have been found fatal in one case, by causing vomiting, purging, and 
convulsions.! j^g causticity depends on its affinity for albumen and fibrin. 

Uses. — As an emetic it is almost exclusively employed in poisoning, 
especially by narcotics. In these cases it is the best evacuant we can 
administer, on account of its prompt action. As an internal astringent it 
is administered in chronic dysentery^ and diarrhoea, in chronic bronchial 
affections attended with profuse secretion, and in gleet and leueorrhoea. In 
the latter cases it is usually associated with terebinthinate medicines, and is 
sometimes decidedly beneficial.^ As an aniispasraodic it has been employed 
with occasional success in epilepsy, chorea, hysteria, spasmodic asthma, and 
hooping-cough. I have little faith in its efficacy in any of these cases. It 
has recently been spoken favourably of by Dr. Babington^ in the treatment 
of epilepsy. ITc has sometimes given as much as thirty-six grains three 
times a day. As a tonic it has been serviceable in agues, but it is far inferior 
to sulphate of quina or arsenious acid. 

As a topical astrirujent suljdiate of zinc is most extensively employed. 
We use its aqueous solution as a collyrium in chronic ophtlialmia, as a wasli 
for ulcers attended with profuse discharge, or with loose flabby granulations ; 
as a gargle in ulcerations of the mouth, though I have found it for this 
purpose mncli inferior to a solution of sulphate of copper ; as a lotion for 
chronic skin diseases ; and as an injection in gleet and Icucorrhma. 

Administration. — ^As an emetic the dose should be from ten to twenty 
grains \ as a tonic y antispasmodic, or expectorant, from one to five grains. 

Eor external use, solutions are made of various strengths. Half a grain of 
the sulphate to an ounce of water is the weakest. The strongest I ever 
knew employed consisted of a drachm of sulpliatc dissolved in an ounce of 
water : it was used with success as an injection in gleet. But solutions of 
this strength must be applied with great caution, as they are dangerous. 

Antidotes. — Promote the evacuation of the poison by demulcents. After- 
wards allay hyperemesis by opium, blood-letting, and tlie usual antiphlogistic 
regimen. Vegetable astringents have been advised. 


114. ZINCl CHLORIDUM.~CHIiORIDE OF ZINC. 

Formula ZiiCl. Equivalent Weight 08. 

Histoet. — This compound, which has been long known to chemists, was 
first introduced into medicine by Papenguth,^ and subsequently has been 
recommended by Professor Hancke, of Breslau,® and by Dr. Canquoin, of 
Paris.7 It is termed muriate, hydrochlorate, or butter of zinc. 

Preparation. — ^The easiest and cheapest method of obtaining it is by dis- 
solving zinc, or its oxide, in hydrochloric acid, evaporating to dryness, and 
fusing in a glass vessel with a narrow mouth, as a Plorence flask. In solu- 


’ Christisou, op. dt. p. 468. 

Iinpey, Loud. Med. and FKys. Journ. ix. 55, 1803. 

•' See a paper on this subject, by Mr. Graham, in the FSinb. Med. and Surg. Journ. vol. xxvi. 
Guy's Hospital "Reports^ No. xii. 1841. 

Riuss. Samml.f, Naturw. u. Heilk. H. i. S. 79, quoted by Idichter, Ausf. Arznevm, iv. 526. 
Rust’s Magadn, 1820, Bd. xxii. S. 873. 

' Dr. Alex. Ure, Lond, Medi^Gaz, xvii. 391. 
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tion it is obtained as a secondary product in the preparation of some other 
metals, as of palladium (see ante, p. 711). 

Properties, — It is a whitish-grey semi-traiLsparent mass, having the soft- 
ness of wax. It is soluble in water, alcohol, and ether. It is fusible ; and, 
at a strong heat, may be sublimed and crystallized in needles. It is very 
deliquescent. It unites with both albumen and gelatine to form difficultly 
soluble compounds, and hence it occasions precipitates with liquids containing 
tliese principles in solution. A patent has been obtained by Sir A/Villiam 
Burnett for the preservation of wood by a solution of the chloride of zinc.^^ 
CharacieriHtics . — Dissolved in water it may be recognised to be a chloride 
by nitrate of silver (see ante, p. 369). That zinc is the base of the salt may 
be shewn by the tests already mentioned for the salts of this metal (p. 709). 
Composition. — Its composition is as follow^s : — 


Zinc 

Atoms. 

... 1 .... 

Bq. WL 

82 5 . . 

Ter Cent. 
47-8 .... 

J. Davy, 
50 

Chlorine 

... 1 

.... 355 ... 

52 2 .... 

50 

Chloride of Zinc... 

... 1 

.... G80 ... 

1000 .... 

100 


Physiological Effects. — Its local action on living tissues is that of a 
caustic or escliarotic, depending partly on its affinity for albumen and gebi- 
tine; so that when placed in contact with living parts into whoso com])osition 
these organic compounds enter, the chloride exercising its aliinity, destroys 
the life of the part, and unites with the albuminous and gelatinous matters 
present, and forms thus an eschar. Other chemical changes of a comi)arji- 
tively unimportant nature are also effected : thus, various salts found in the 
solids or Mquids of the part may be decomposed. Eor example, when the 
chloride is applied to a cancerous sore, it decomposes the carbonate and 
hydrosulphuret of ammonia found in the secretion of the sore. The effects 
produced by the application of chloride of zinc are the following : — Soon after 
it has been applied a sensation of w^armth is felt in the part, (juickly followed 
by violent burning pain, wdiich continues for seven or eight hours ; that is, 
until the parts in contact with the chloride are dead. A wdiite eschar is now 
observed, which usually separates in from eight to twelve days. Unless used 
in the neighbourhood of loose cellular tissue, there is rarely much swelling. 

As a caustic, chloride of zinc is not inferior ih power to chloride of anti- 
mony : nay, Vogt^ says it appears to him to be more powerful and to penetrate 
deeper. It decomposes the organic tissues as cpiickly as the nitrate of silver, 
but excites more burning, and for a longer time, owing to its action extending 
to parts placed more deeply, for it is well known that the operation of the 
nitrate is confined to superficial parts. Both Yogt and Canquoiii agree that 
chloride of zinc, besides corroding the parts with which it is in contact, exercises 
an influence over the vital actions of neighbouring parts. To this circumstance 
is owing, in great part, the efficacy of the cldoride in various diseases in which 
it has been applied, and the healthy appearance of the sore after the separation 
of the eschar. There is no^danger of any constitutional disorder arising from 
the absorption of the poison, as is the case with the arsenical and mercurial 
caustics. • • 

Taken internally, in large dlpRCH, it acts as an irritant or caustic poison, 
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and affects the nervous system. Thus it produces a burning sensation in the 
stomach, nausea, vomiting, anxiely, short breathing, small quick pulse, cold 
sweats, fainting, and convulsions. Taken in ver// small doses, no obvious 
effects are produced, except sometimes the amelioration of cettain diseases. 
It is supposed in these cases to influence the nervous system. 

Uses. — Inienialhj, chloride of zinc has been given in small but gradually- 
increased doses in scrofula, epilepsy, chorea, and (in combination with hydro- 
cyanic acid) in neuralgia of the face. 

(Sommonly, however, it is employed externally : thus Papenguth used a 
dilute solution of it as a lotion in fistulous ulcers of a scrofulous nature. As 
a caustic, it has been applied by Professor Hancke and Dr. Canquoin to pro- 
ducer an issue, to destroy luevi materni, and as an application to parts affected 
witli malignant diseases, such as fungus liannatodes and cancer, or to other 
intractable forms of disi^ase, such as old syphilitic or scrofulous ulcers. The 
benefit is supj)osed not toMcperid merely on the escliarotic effect, but on the 
chloride inducing a new action in the surrounding parts. 

Auministuation. — Internally, it may be given in doses of -one or two 
grains. Ilufeland recommends it to be taken dissolved in ether : his formula 
for the (ether zinci, as it is called, is the following : — Ipt Zinci Chlor. 5ss. ; 
Aleoholis, 5j. j vEthcris Sulph. Sij. : Post aliquot dies decanta. The dose of 
this solution is from four to eight drops taken twice daily. 

ExU^rnaUy it has been used as a lotion, composed of two grains of the 
chloride and an ounce of water 3 or in the form of paste : this may be com- 
jiosed of one part of chloride of zinc, and from two to four parts of either 
wheaten flour, or plaster of Paris (sulphate of lime). 

Sir W. Burnettes Disinfectiny and Antiseptic Fluid is a solution of 
cliloride of zinc. The solution sold for this purpose has a sp. gr. of 2*0, and 
contains 25 grains of zinc in every fluidrachm. In using it, one pint is 
mixed with five gallons of water. ^ Its action as an antiseptic and preservative 
depends on its combination with the dead animal tissues. Injected into the 
blood-vessels, it has been successfully employed to preserve anatomical sub- 
jects for dissection. It is said to have no injurious action on knives or otlier 
steel instruments, but the accuracy of this observation is doubtful. As a 
disinfectant and deodorizer, its action depends principally on its power of 
decomposiTig hydrosulphuret of ammonia. Its power of decomposing sul- 
jdiuretled hydrogen is very limited. Unlike chlorid(‘. of lime, it does not give 
out any disinfecting vapour. 


115. ZINCI ACETAS.-ACETATE OP ZINC. 

Fom/da ZnOfC'^JIK)'^ ; or ZiiO,A. Efiuimlent Weight 
Histoey. — This salt was discovered by Glauber. 

Peeparation. — It may be procured by dissolving oxide of zinc in acetic 
acid, and crystallizing the saturated solution ; ZnO + A=:ZnO,A. Or it imiy 
be readily obtained by double decomposition : grains of crystallized 

sulphate of zinc, dissolved in water, and mixqfj with 190 grains of crystallized 


* Fkarmaceutical Journal , vol. vii. pp. 00 and 107, 1847. 
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acetate of lead in solution, will produce 152 grains of Rul])hate of lead, 
which, being insoluble, precipitates, while 91J grains of the anhydrous 
acetate of zinc are left in solution. Zn0,S03 + Pb0,A=Zn0,A+Pb0,S0‘^. 
Or it may be procured by immersing a piece of zinc in a solution of acetate 
of lead, until the liquid forms a white precipitate with hydrosulphuric acid. 
In this process the lead is reduced to the metallic state (forming the arbor 
satiirniy or lead tree), while the zinc replaces it in solution. 

P}iOFEiiTiES.#^It usually crystallizes in rhomboidal plates, having a pearly 
or silky lustre closely resembling talc. The form of the crystals is the obficpie 
rhombic prism. The salt is odourless, but has a bitter metallic taste. It 
dissolves readily in water, and is slightly elflorescent. 

heated it fuses, and gives out an inflammable 
vapour, having the odour of acetic acid. When sulphuric acid is added to 
the salt, the vapour of acetic acid is evolved : this i|. easily recognized by its 
odour. These tjharacters show it to be an acetate.* That it is a zincic salt is 
proved by the tests before mentioned for a solution of this salt (pp. 709-10). 

Composition. — Its composition in the crystallized state is, according to 
Ur. Thomson, ZnO,A,7IIO. But according to Schindler it is ZnO,A,3HO. 

Physiological Effects. — Its effects are analogous to those of the sulphate 
of zinc. It local action is astringent. Taken internally, in small doseij,, it 
acts as a tonic and antispasmodic ; large doses occasion vomiting and purging. 
Devaux and Dejacr^ deny that it is a poison, even in large doses. 

Uses. — It is rarely administered internally ; but is applicable as an 
emetic, tonic, and antispasmodic, in the same cases in which the oxide or 
sulphate of zinc is employed. 

As a topical remedy, it is used, on account of its astringent rpialities, in 
chronic ophthalmia, gleet, and leucorrhoea. In the latter stages of gonorrhoea 
I have found it far more successful than the sulphate. Its beneficial effects 
were first described by the late Dr. William Henry, of Manchester.^ Sir A. 
Cooper^ recommends, as the best injection which can be used in the third 
week of gonorrhcca, a mixture of six grains of sulphate of zinc and four 
ounces of liquor plnmbi subacctatis dilutus. Of course double decomposition 
takes place, and the active ingredient is the acetate of zinc. 

Admin isthation. — ^When exhibited internally, as a tonic or aiApasmodic, 
the dose is one or two grains gradually increased. As an emetic it is rarely 
administered : the dose is from ten grains to a scruple : its operation is very 
safe. As a lotion or injection, it is employed in the form of aqueous solution 
containing two or more grains of the salt to an ounce of water. 

Zmci ACETATIS TINCTIIRA, D. ; Tincture of Acetate of Zinc. (Sul- 
phate of Zinc, Acetate of Potash, aa. one part. Triturate them together, and 
add sixteen parts of Eectified Spirit; macerate for a week with occasional agita- 
tion, and filter through paper.) — Here we have double decomposition : sul- 
phate of potash and acetate of zinc are formed. The first is precipitated, 
being insoluble in spirit* the second remains in solution. One drachm con- 
tains a quantity of acetate of zinc equal to about four grains of the crystallized 
acetate. When diluted with water it is used as u^collyriura and injection. 

’ Ortila, Toxicol. Gfji. 

^ Lond. Med. and Thjs, Jowrn. ix. 53, 3803. 

^ Lancet^ iii. 109. 

3 A 


VOL. I. 



722 


INOEiGANIC BODIES.“Sul?hat® o3P Cadmium. 


Order XXIV. CADMIUM AND ITS COMPOUNDS. 

Il6. Cadmium.— Cadmium. 

Symbol Cd. Equivalent Weight 64. 

The metal Cadmium^ also called Klaprothium and Melinum^ was discovered in 1818, 
about the same time, botli by Stromeycr and Hermann. It has received its name from 
Kabfieia, or KaBfiia, an ancient name for calamine. The salts of cadmium yield with sul- 
phuretted hydrogen, IIS, as well as with hYdrosulphuret of ammonia, NH^2HS, a 
yellow precipitate, CdS, resembling orpiment (see ante, p. 647). The only compound of 
cadmium which has been used in medicine is the sulphate. The general effects of the 
cadmium salts resemble those of the zinc salts. 


117* Cadmii Snlphas.'-Sulphate of Cadmimn. 

Formula CdO,SO^. Equivalent Weight 104. 

Cadmium Sulphnricum ; Klaprothium Snlphuricjm; Melimmi Sulphurieum. — Obtained 
by dissolving carbonate of cadmium (CdO,CO-) in dilute sulphuric acid, and evaporating 
tfi^^ neutnd licjuid so that it may crystallize. — It may also bo procured by dissolving 7 
parts of cadmium in a mixture of 6^ paii,s of sulphui’ic acid, and 15 parts of water, witli 
the addition of some nitric Jicid. 3Cd+H6®-)“3SO® + Aq=3(CdO,SO®)+Aq-f NO®. 
The solution is to be cvaporat(;d to dryness, the residuum rcdissolved in water, the 
solution filtered, and evaporated by a gentle heat so that crystals of tlie sulphate may be 
formed. These arc right rijctangular prisms, which resemble those of sulphate of zinc, 
and cfliorescc in the air. Their composition is CdO, 80^4110. Sulphate of cadmium is 
readily soluble in water : its taste is astringent. 

Sulphate of cadmium produces effects which resemble those of sulphate of zinc. Its 
action on animals has been investigated by both Kosenbaum^ and Schubarth. the foriruT 
states that it is ten times as st rong as sulphate of zinc ; the latt(*r fomid that in dosi^s of 
20 j^rs. it caused vomiting in dogs, but. gave rise to no other injurious effect. Burdaclr* 
sulh'red a copious flow of saliva, and violent retching, vomiting, and pain, from half a 
grain of the sulphate. The to]:)ical effects of the sulphate arc astringent and irritant. 

Hitherto sulphate of cadmium has been almost exclusively used as a topical remedy, in 
o])hthaluiic surgery, in cases in which sulphate of zinc has been employed. In specks or 
opacities of tlu; corner it has been successfully employed by Kosenbaum, Grafe,'^ Guillie,'' 
Ansiaux,® Kop]),' and others. 

In chronic ophthalmia, it has been used by Grafe and Giordano.® Linckc® has applied 
a solution of it as an injection in otorrhoca. 

As a topical remedy, it has beem employed in solution and in the form of ointment. A 
solution of from gr. ss. to gr. iv. of the sulphate in an ounce of water has been used as an 
application to the eye; and of from gr. iv. to gr. viij. in the like quantity of water in 
otorrhoea. As an eye ointment, gr. ij. of the sulphate to 3iv. of fat have been emj)loyed. 

^ Em, sistens exgerim, qiiaedam de effect, cadmii in organim. animal, ejtmue usu med. Goett. 
1819. 

® Hufcland’s Journal, Jan. 1821, S. 100. 

Ibid. Jan. 1827, S. 129. 

^ Griifc u. Walther’s Journal, Bd. i. St. 3, S. 554. 

Bihl. Ophthalmologique, 

Clinique Chirurgicale, Liege, ed. 2ndQ, 1829. 

' Eenkwurdigkeiten, Bd. i. S. 343. 

^ Dierbach, Eie neuesten EntdJeJe. in der Mai. Med. Bd. i. S. 541, 1837. 

Aschenbrenner, Eie neueren Arzneimiltel. 1 848. 



Tin: — ns History; Peepabation; Properties. 


783 


Order XXV. TIN AND ITS COMPOUNDS. 

118. STANNUM.-Tm. 

Symbol Sn. Equimlent Weight 59. 

Histohy. — Tin has been known from the most remote periods of antiquity. 
It is mentioned by Moses^ and by Horner.^ The alchymists called it Jove^ 
or JujnteVy % . 

Natural History. — It is peculiar to the mineral kingdom. It occurs in 
two states ; as an oxide, SnO^ (the tin stone and wood tin of mineralogists), 
and as a sulphuret {tin jtyriteSy 2PeS,SnS2-f 2Cu2S,SnS2). It is found in 
both states in Cornwall, wliich has long been celebrated for its tin works. 
The Phmnicians, who were perhaps the first peopk) who carried on commerce 
by sea, traded with England and Spain for tin at least 1000 years before 
Christ. Oxide of tin in very small quantities has been found in Saidschiitz 
water, and in many meteoric stones (L. Gmelin). 

Preparation. — In Cornwall, stream tin (a variety of tin stone) is 
smelted with charcoal or with culm in a reverberatory furnace. The metal thus 
procured is subsequently made hot, and then let fall from a height, fir is 
struck with a hammer, by which it spUts into a number of irregular prisms, 
somewhat like a basalt pillar. Tins is called grain tin : of this there are 
two kinds, the hesty which is used for dyers, — and a second employed in the 
manufacture of tin plate, and which is called tin-plate grain. Mine tin 
(another variety of tin stone) is stamped, washed, roasted, afterwards smelted 
with Welsh culm and limestone, by which block tin is procured, the finest 
kind of which is called refined tin? 

Besides the two varieties of tin just described, other kinds are met with in 
commerce. Malacca tin occurs in quadrangular pyramids, with flattened 
bases. Banca tin is met with in wedge-shaped pieces. 

Properties. — In its massive form it is a yellowish-wliite metal, having a 
peculiar odour when rubbed or handled, and crackling when bent. Its 
sp. gr. varies from 7’178 to 7’299. It melts at 442° P., and at a white heat 
is volatilized. It is malleable, and forms sheet tin and tin foil {stannum 
foliatum)y but is sparingly ductile. 

Characteristics, — Boiled in strong hydrochloric acid, we obtain a solution 
of protochloride of tin (SnCl), which has the following characters : — Potash 
added to it causes a white precipitate (SnO,HjO) soluble in excess of the 
precipitant ; hydrosulphuric acid produces a brown precipitate (SnS) ; and 
terchloride of gold, a dark purplish precipitate, called the purple of Cassius, 
and composed of 2(SnO,SnO‘^) H-Au02,Sn02 + 6H0. A small quantity of 
protochloride of tin added to a solution of corrosive sublimate, causes a white 
precipitate of calomel : a large quantity reduces tlie mercury to the metallic 
state. If protochloridf; of tin be heated witli nitric acid, we obtain the 
bichloride (SnCP), which causes a yellowish precipitate (SnS^) with hydro- 
sulphuric acid. 


• Numb^s, xxxi. 22. 

- Iliad, xi. 25. 

Mr. John Taylor, Aiia^jehiL iii. 419. 
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PuuiTY. — The London College gives the following characteristics of its 
purity : — 

Boiled with hydrochloric acid, it is almost entirely dissolved. The solution is free from 
colour, hut becomes purple on the addiiaon of chloride of gold. Wliat is precipitated by 
T)otash is white, and when added in excess it is redissolvcd. The specilic gravitv of tin is 
^29.— PA. Und, 

Physiologtcat. Effects. — In the mass, tin has no influence on the body, 
except that arising from its form and weight. Powdered tin is not known to 
produce any disorder in the functions oJ‘ the body. It appears, liowever, 
that ticid, fatty, saline, and even albuminous substances, may occasion colic 
and vomiting by having remained for some time in tin vessels. 

O^vide (if tin is poisonous, ficcording to Orfila;^ but Schubarth^ found it 
inactive. 

Uses. — Tin foil is useful in pharmacy for covering the tops of pots con- 
taining pommades, electuaries, &c. ; it is also employed for enveloping choco- 
late, &c. 

Tin powder and tin filings arc used as vermifuges. 

STANNI PULVIS, E. D. ; Powder of Tin ; Granulated Tin , — ^This may 
be prepared in various w^ays. 

The Edinburgh College gives the following directions for its preparation : — Melt tin in 
an iron vessel; pour it into an carfhemvan^ mortar heated a Httlc anove the nudting })ohit 
ot the metal ; triturate briskly as the metal cools, c('asing as soon as a considerable portion 
is pulverized, ; silt the product, and repeat the process 'with what remains in the sieve. 

Die Duhlin College orders of the jnirest. tin any required quantity. Liquetied 1^ beat, 
let it be strongly agitated until it passes into a powder, which, when cold, is to be sliaken 
through a sieve. 

Tin may be reduced to powder by shaking it when melted in a wooden 
box, the inside of which has been rubbed with chalk. 

When finely granulated, 100 grains are entirely converted into a wliite powder Iw three 
fluidrachms of nitric acid {!). 1 380) ; and dist illcd water, hoiled with this powder and 
iiltered, is colourhiss, and precipitates but faintly, or not at all, with solution of suljhatt; 
of magnesia. — Ph, Edinb. 

The sulphate of magnesia is employed to detect tlie presence, of nitrate of 
lead in solution, with which it yields a white preci])itate of sidjiliatc of l(?ad. 

Powdered tin lias been employed with gi’cat sn(!cess by various practitioners 
as a vermifuge, particularly in ta.pc-worm '(see ante, pp. 155 , 230 , and 232 ). 
Dr. Alston^ explains its operation on mechanical principle's : lie supjioses that 
the powder of tin gets betwixt the worms and the inner coat of the alimentary 
canal, and causes them to (|uit their liold, so that purgatives easily carry them 
away with the fmces. It lu/s, however, been asserted that water in which tin 
has been boiled is antlielmiiitie, at least so say Pitcairn and Pictsch wine 
which has been digested in a tin vessel is also stated to be noxious to worms. 
If these statements be true, the belore-mcntioned incchauical explanation is 
inadmissible. Some have therefore supposed that the efficacy must depend on 
the tin becoming oxidized in the alimentary canal ; others have fiincicd that 
arsenic, which is frequently found in tin, is the active agent ; while, lastly, 
some have imagined that the metal, by its action on the fluids of tlie canal, 

— ^ — a 

' Torirol. Gen, 

2 Quoted by Dr. Christison, Treatue on Poisons. 

^ Med. Essays, V. 89, 92 ; also, on Mat. Med. i. 150. 

^ Quoted oy Kichtcr, Ausf. Arzneim. iv. 553. 
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generated hydrogen, or hydrosulplmric acid, which destroyed these parasites. 
Considering that several compounds of tin operate as anthelmintics, we may 
fairly conclude tliat tin powder yields some compound of tin in the alimen- 
tary canal, which acts as a vermifuge. Dr. D. Monro, Tothcrgill, and llicliter, 
^ have used powdered tin in epilepsy i)roduced by worms, ancl, as it is stated, 
with advantage. It is commonly employed in doses of one or two druehms. 
Alston's mode of employing it as a vermifuge was the following : — Tlic patient 
was well purged with senna, and on the following morning one ounce of tin 
powder was given in four ounces of treacle : on each of the two following 
days half this quantity was taken, and then the ])atient again purged. Tin 
Jilings (staufii limalura sen ramra atanni) have also been used in mediciin^ 


119. Stanni Bisulphuretum.'—Bisnlphuret of Tin. 

Formula SnS“. Equivalent Weight 91. 

Aivnm ATumnmy or Afosaic Gold. Obtained by subjeetin*^ to boat a mixture of tin, 
raercurv, sal aniiiioniae, and sul])lmr. The in(‘-rcury facilitates tbe fusion of the tin and 
its conmijiation wiib sulphur ; the sal ammoniac keeps down the tcTupcrature, and thereby 
prevents tlic conversion of tlie bisulpliuret into protosulpburet of tin. — It has a beautiful 
golden liistiH*, a llaky t exture, and a greasy or soapy feel. In tbe aH,s it is used as a bronze 
powder^ es])eeiaUy ])y tbe manufacturers of pa]Kn'-hangings. In medicine it has been used as 
an aiitliclmiiitic for ta:iiia ; in doses of from 5ij- to 5iv., mixed witli honey, as an electuary. 


120. Stanni Chloridum.— Chloride of Tin. 

Formula SiiCl. Equivalent Weight 91‘5. 

Protochloride of Tin ; Proto muriate of Tin ; Stannum Aluriatieum Oxgdulatum ; Salt 
of Tin, Obiaiutid by d issolving granulated tin in boiling bydroehloric acid, and evaporating 
tbe solution so that it may crystallize. Tim crystals (the hydrated chloride of ti% Sn Cl, 
110) are colourb'.ss and transparent; by tbe aid of water they are decomposed into the 
hydrocblorai e of the chloride, which remains in solution, and a white pulverulent oxicblo- 
ndc (SuCl,SnO), which prccipitJites : an excess of hydroeliloric acid prevents this decom- 
position. The chemical characteristics of cldoride of tin have been already stated (sec 
mite., p. 723). Chloride’- of tin acts topically as an astringent, irritant, and caustic. After 
its absorption it acts, like the antimonials, powerfully on the skin. When taken as a 
poison, it causes convulsive movements of the muscles of the extremities and of the face, 
and sometimes paralysis. It has been used as a vermifuge against tape-worm ; as an 
antispasmodic in epile])sy, chorea, and other convulsive diseases ; as a stimulant to para- 
lysed muscles in paraj)legia ; as an antidote in poisoning by corrosive sublimate ; and as 
an external application in chronic cutaneous diseases. Internally, it is administered in 
doses of froui y’^th of a grain to half a grain twice or thrice a day, taken either in spirit 
of hydrochloric ether or in the form of pills. Externally, it lias been used in t he form of 
aqueous soluti^, prepared by dissolving from th of a grain to 1 grain in an ounce of 
distilled water. In case of poisoning by the chlorides ‘of tin, milk and other albin 
substances should be administered (sec ante, p. 101). 


Order XXVI. LEAD AND ITS COMPOUNDS. 

l!ai. PLUMBUM.-LEAD. 

Symbol Pb. Equivalent Weight 104. 

Histoey. — ^This metal was known in the most remote ages of antiquity. It is 
mentioned byMoses.^ The Gfreeks called it ; the Schymists, saturn, 1^. 

^ Job, xix. 23, 24 ; Exodus, xv. 10.^ 
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Natiteal Histoey. — It is fouDd both in the metallic state {native lead ?) 
and mineralized. It is mot with combined with snljjhur {galena), with 
selenium, with chlorine {horn lead), with oxygen [native minium), and with 
oxygen and an acid, forming an oxy-salt {carbonate, phosphate, sulphate, 
tungstate, molybdate, chromate^ arseniate, and aluminaU). 

Peepaeation. — It is usually extracted from galena (PbS), which is roasted 
in reverberatory furnaces, by which it loses the greater part of its sulphur as 
sulphurous acid, SO^, and is converted into a mixture of lead, oxide of lead, 
sulphate of lead, and some undecomposed sulphuret of lead, and afterwards 
smelted with coal and lime ; the first to abstract oxygen, the second to re- 
move the sulphur. Oxide of lead readily decomposes sulphuret of lead under 
the influence of heat, and produces sulphurous acid and metallic lead. PbS-h 
2PbO = 3Pb SO^. Sulj)huret of lead, aiid sulphate of lead also at a red heat, 
yield metallic lead and sulphurous acid. PbS + PbO,SO^=2Pb-f 2S02. 

Peopeeties. — It has a bluish-gray colour and considerable brilliancy. It 
may be crystallized, by cooling, in four-sided pyramids. It is malleable, but 
not ductile. Its sp. gr. 11*35. It has a peculiar odour when handled. It 
fuses at 612° P., and at a red heat boils and evaporates. By exposure to the 
air it attracts, first oxygen, and then carbonic acid. 

Pure distilled water has no action on lead,^ jirovided the gases (as air and 
carbonic acid) be excluded ; but if these be admitted, a thin crust of basic car- 
bonate of lead is soon formed.^ It is remarkable that the presence of most 
neutral salts, especijilly carbonates and sulphates, impairs the corrosive action 
of air and water, and, therefore, exerts a protective influence. The clilorides 
^(muriates) are the least protective. Hence, therefore, we can easily understand 
why leaden cisterns and pipes do not more freciuently give a metallic impreg- 
nation to water; and why very pure well-water or rain-water is more apt than 
common well-water to become impregnated with lead (see ante, p. 283). 

The water of Ascot Heath is deficient in those salts which exert a protective influence 
on water, and, therefore, readily acquires a plumbeous irapregnatioiv'* from the pipes 
througli wliich it passes. The dogs'* of the lioyal kennel suffered with satuniine paralysis 
(called kennel lameness) from tnis circumstance, and various persons also manifested 
symptoms of lead poisoning from the same causc.^ 

Characteristics. — If lead be dissolved in nitric acid, we may easily 
recognise its presence in the solution (PbO,NO^) by the following tests : — 
Sulphuretted hydrogen and fresh prepared hydrosulphuret of ammonia® 
occasion a black precipitate (PbS) ; ammonia and potash cause a white pre- 
cipitate (PbO, with some subnitrate) ; carbonate of potash and of soda 
produce a white precipitate (Pb0,C02) ; sulphuric acid and the sulphates, a 
white precipitate (PbO,SO^) ] ferrocyanidc of potassium, a white precipitate 
(Pb2,EeCy‘'*) ; chromate of potash, yellow (Pb0,Cr03) ; and iodide of potas- 


^ For some observations on this subject, see Br. Taylor's memoir iu the Guy*s Hospital H£p. vol. iii. 

2 Christison, Transactions of the Uoyal Society of Edinburgh^ vol. xv. part ii. 18.42. 

^ Squire, Pharm. Joum. vol. iv. p. 9, July 1844 ; Br. Ryan, Lond. Med. Gai. Aug. 1, 1845, p. 598. 

'* Times, Jan. 9, 1842; Sunday Times, March 26, 1843. 

^ Pearl, Lond. Med. Gaz. Aug. 1, 1845, p. 598, 

® Hydrosulphuret of ammonia wMch has been exposed to the air for some time yields a red pre- 
cipitate {poly sulphuret of lead?) in ft solution of lead (see ante, p. 647). — “ If a solution of nitrate 
of ^ lead be precipitated with hydrochloric acid, and the filtered, solution treated with hydrosulphuric 
^id (HS), instead of the black sulphide usually formed by that reagent in solutions of lead, there 
is produced a red precipitate, which is chloro-sulphide (3PbS,2PbCl).” (J. E. Bowman, Inito- 
duciion to Practical Chemistry, pp. 101 and h02, 1848.) 
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sium, yellow (PbT). A piece of zinc tlirows down metallic lead in an 
arborescent crystalline form. 

Ptiystolooical Effects, i* of Metallic Lead. — Metallic lead is probably 
inert. Three ounces and six drachms have been administered to a dog without 
any obvious effects.^ As, however, it readily becomes oxidated, it occasionally 
acquires activity. Paulini^ says colic was produced by a leaden bullet having 
been swallowed. Proust^ states that an alloy of tin and lead is less easily 
oxidated than pure lead. 

a. Of the Preparation of Lead. a. On VegetaldcH . — See Plumhi Acetas, 
On Ariimah . — The eflects on animals are similar to those on man. 

y. On Man . — With few exceptions all the compounds of lead are poisonous. 
Orfila^ gave an ounce of the nulphuret to dogs with impunity; and four 
ounces have been given to horses without ill effects. Mr. Braid® says that 
the workmen who dig and pulverise the sulphuret at the Lead Hills in 
Lanarkshire never have lead colic until they woyk at the smelting furnaces. 
The sulphafe has also been said to be inert ; but there is doubt about this 
(see pp. 185 and 731). All the other preparations of lead are more or less 
active. 

The general effects of lead have been described in a previous part of this 
work (see ante, ])p. 184-188). The preparations of this metal act chemically 
on the animal tissues and fluids. They are usually described as posseseing 
astringent and sedative qualities. By long-continued use they impoverish the 
blood (see a^ite, p. 186), and give rise to paralysis. 

1. General or primary effects of lead. — ^These constitute what Tanquerel 
dcs Planches calls jrrimitive saturnme intoxication. Under this head are 
included — 1st; the sedative and astringent eflects of lead ; 2ndly, the leaden 
discolouration of the gums, the buccal mucous membrane, and the teeth ; 
Srdly, the lead taste and breath ; 4thly, lead jaundice; 5thly, lead emaciation 
{tales satnrnina vel sicca). These eifects have been before noticed (see 
ante, p. 187). To the account abeady given it will only be necessary to add 
a few observations on the primary eflects of small and large doses of lead. 

In small doses the preparations of lead act on the alimentary canal as 
astringents, checking secretion and causing constipation. After absorption, 
the constitutional eflects of lead are observed : the arteries become reduced in 
size and activity, for the pulse becomes smaller and frequently slower also, the 
temperature of the body is diminished, and sanguineous discharges, whether 
natural or artificial, are frequently checked, or even completely stopped. 
Tliis constringing and sedative effect seems extended to the secreting and 
exhaling vessels, the discharges from the mucous membranes, the exhalation 
from the skin, and the urine, being diminished in quantity. Thus we observe 
dryness of the mouth and throat, thirst, greater solidity of the alvine evacua- 
tions, diminution of the bronchial secretion and of cutaneous exhalation. 
Besides the leaden discolouration of the gums, mucous membrane of the 
mouth, and teeth, caused by lead, and which have been before described (see 
ante, p. 187), other allied effects have been described ; viz. salivation,® 


^ Joum. de Med, de Leroux, xxiii. 818. ^ 

^ Mucell. Nat. Cur, Dec, ii. Ann. vi. App. p. 7, quoted by Voigtels, Arzneimittellehre. 
® Ann. de Chim, Ivii. 84. 

^ Toxicol. Gen, 

^ Cbristison. op. dt. 518. 

^ Dr. Warren, Medical Transactions^ vol. ii. p. 87. 
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turgidity of the gums,^ and a bluish colour of the saliva (Christison). ‘^1 do 
not wish to assert/^ observes Dr. Burton, that salivation and turgidity of 
the gums are never produced by the internal operation of lead, but I venture 
to affirm they are rare occurrences, and not characteristic of its influence.^^ 

In verf/ laT(je doses some of the plumbeous preparations (the acetate, for 
example) act as irritant and caustic poisons, giving rise to the usual symp- 
toms indicative of gastro-enteritis. 

2. Special diseases caused hy lead , — ^Tliese are colic, arthralgy, ])aralysis, 
and brain disease, or, as it has been termed, encephalopathy. These maladies 
are not of equally frequent occurrence. According to the observations of 
Tanquerel des Idanches,^ the proportions are as follows : — 

Colic 1217 cases. 

Arthralgy 755 “ 

Tanilysis 127 “ 

Encephalopathy^^ 72 “ 

These diseases may ap]>ear separately, or two or three of them may be com- 
bined in the same individual. According to my observation, colic is usually 
the first observed ; but Tanquerel des Planches says that they are all equally 
liable to aj^pear at the commencement or dost', of the disease. 

a. Lead or saturuine colic is characterized by sharj), continuous abdominal 
paiiis, attended by exacerbations, diminishing, or, if increasing, but little, by 
pressure, accompanied with hardness and depression of the walls of the 
abdomen, obstinate constipation, vomiting or nausea, excretion of intestinal 
gas tlirough the mouth, aiiorexy, dysury, slowness and hardness of the jiulse, 
agitation, anxiety, an increase of the sensibility and perversioiF of the con- 
tractility and secretions of the diseased organs.^ 

De Haen and M6rat, on examining the bodies of patients who have 
died affected with lead colic, found a contracted condition of tlie colon. 
But Sir G. Baker, Aiidral,'^ Ijouis, and Copland,® have not, in some cases, 
found any alteration. Moreover, it would a])pear ])rob''’"L from Dr. 
Abercrombie^s observations on ileus,® that the empty and collapsed portion of 
the intestine was not the seat of the colic, but another part found in a state of 
distension, — for the collapsed or contracted state is the natural condition of 
healthy intestine wffien empty, wdiilc tlie distended ]Jortion is, in ordinary 
cases of ileus, the primary seat of the disease — the distension arising from a 
paralytic condition of the muscular fibres, whereby it is unable to contract and 
propel its contents onward. Now this view of the case is the more probable, 
since the action of lead on the muscular fibres of the intestine is doubtless of 
the same kind as that on the fibres of the voluntary muscles. In conclu- 
sion, we may affirm with Tanquerel des Planches that there are no anatomical 
alterations perceptible to the senses wdiich produce all the pathological pheno- 
mena of lead colic, and that the material alterations that may be found are 
only effects, and not causes, of the symptoms observed during life. 

The writer Just quoted considers lead colic to be neuralgia of the digestive 


’ Dr. A. Thomson, Blew, of Mod. Med. ii. p. 66 ; and Laidlaw, in the Lond. Med. liep. N.S. vi. 292. 
“ TrmU des Maladies de Plomb. , Paris, 1839. 

^ Tanquerel des Planches, Traite des Maladies de Plomb. Paris, 1839; also, Dana, Lead 
Diseases, Lowell, 1848. 

^ Path. AnaL by Townsend and West, ii. 140. 
lAct. Pract. Med. i. 36^ 

On Diseases of the Abdorfiinal Viscera. 
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and urinary organs, produced by the introduction and absorption of lead in a 
molecular state into the system. 

Lead colic is accompanied by the blue line on the gums above referred to, 
which, therefore, is an important aid in distinguishing this variety of colic from 
that which arises from other causes. 

Dr. Anthony Todd Thomson ^ is of opinion that carbonate of lead is the 
only preparation of this metal that can produce colic ; but though he has, 1 
think clearly, shown that lead colic more frequently arises from the carbonate 
than from any other salt of lead, he has, in my opinion, failed in proving that 
no other preparation of lead ctm produce it. Indeed, if his opinion were) 
true, it would constitute an exception to the general effects of the metallic 
‘preparations ; for we do not find that the specific effects of arsenic, or of 
mercury, or of copper, or of antimony, are produced by one preparation only : 
so that, a priori^ analogy is against the opinion. Furthermore, it is well 
known that the vapour of the oxide of lead taken into the lungs may produce 
colic, and that the ingestion of the nitrate, acetate, citrate, or tartrate of lead, 
is capable of exciting the same effect. Now Dr. Thomson explains these facts 
by assuming that the oxide of lead unites with carbonic acid in the lungs, and 
is thus converted into carbonate ; and that the acetate, citrate, and tartrate, 
are decomposed in the alimentary canal, and converted into carbonates. But 
it ap[)cars to me to be much more simple and consistent with analogy to 
admit that these prej)arations arc of themselves capable of producing colic, 
tluni to assume that they undergo the changes here supposed. Moreover, in 
some instances in which colic was produced, it is unlikely that these clianges 
would have ''ccurrcd, owing to the excess ot acid taken with the salt of lead. 

b. Lead rthralf/ij, called by Sauvages metallic rheumatism, is charac- 
terised by sharj) pains in the limbs, unaccompanied by either redness or 
swelling, not precisely following the track of the nervous cords — constant, but 
becojning acute by paroxysms, diminished by i)ressure, increased by motion, 
and accofnpiir.:^. by cramps and hardness and tension of the painful parts. 

Lead arthralgy is most readily distinguished from other kinds of arthralgy 
by the discolouration of the gums whicli characterises poisoning by lead. 

Tlie disease a})pears to be a purely nervous lesion. No anatomical changes 
have been recognised in the affected parts, though Devergie has detected lead 
in the muscles of a patient who suffered with it. 

c. Lead QT sat urniac paralysis characterised by a loss of voluntary 
motion, owing to the want of contractiUty of the muscular fibres of the 

affected parts. It may happen in 
both, upper and lower extremities, 
though more frequently in the 
former ; and it affects the extensor 
more than the flexor muscles, so 
that the hands are generally bent 
on the arms, which hang dangling 
by the side. Frequently pain is 
experienced in the paralysed part, 
and sometimes in the regiom of the 
spine also. On examining the 
bodies of persons who have died 

Loud . Mod . Gaz . v 538, aii^x. Cyj. 


Fig. 135. Fig. 136. 



Wrist-drop and emaciated condit^n of the flexors 
of the thumb in the paralysis from lead. (M. Hall.) 
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with this disease, no lesion has hitherto been discovered in the spinal marrow. 
The muscles of the affected limb are observed to be wasted and very pale, and 
have sometimes the appearance of a white fibrous tissue. * " 

Paralysis of sensation is called lead anatsthesy. It may accomgany the 
paralysis of motion, or may exist without it. 

Lead paralysis may occur without colic, or it may come on while the patient - 
is suffering with it, but in general it succeeds colic. 

When recent, it is distinguished from other kinds of paralysis by the blue 
line on tl)% gums before described. 

d. Disease of the hrain caused hy lead ; Lead or saturnine encephalo- 
pathy, — This malady is characterised by a lesion of one or more of the cerebral 
functions. There are four forms of it. In the first or delirious form, deli-* 
rium, either tranquil or furious, is the leading feature of the disease. In the 
second or comatose form, coma, more or less profound, characterises it. In 
some cases it is accompanied witli a slight delirium. In the third or con vulsive 
form, convulsions arc the principal character of the malady. They may be 
j)artial or general, — they may constitute epilepsy, or they may be epileptiform 
or catale])tTform ; that is, they may resemble, though they do not exactly con- 
stitute, true epilepsy or catalepsy. Lastly, in the fourth form of encephalopathy 
we have the reunion of the delirious, comatose, and convulsive forms. 

These functional lesions are not {dways accompanied by anatomical altera- 
tions in the conditions of the brain. Chemical analysis, however, has detected 
lead in the brain (see ante, ]). 186). 

Modus Opekandi. — ^Tiedernann and Gmelin^ found lead in the blood of 
the splenic, mesenteric, and he])atic veins of dogs killed by the acetate ; they 
also found it in .the contents of the stomach and intestines, but neither in the 
chyle nor the urine. Wibmer^ detected it in the liver, muscles, and spinal 
cord. More ri^ceiitly Ortila^ has recognised leud in the liver, spleen, and 
urine of animals poisoned by a salt of this metal. (See also ante, pp. 102 
and 186.) 

The local or corrosive action of the soluble salts of lead depends on the 
affinity of these bodies for the organic constituents of the tissues (vi^e plumbi 
acetas ) . 

The remote effects of lead probably depend on the local action of the 
absorbed metals on the parts wliose functions arc disordered. The detection 
of lead in the brain, spinal cord, and muscles of persons poisoned by a plum- 
beous salt, supports this view (see ante, p. 186). These parts l>ave, there- 
fore, become chemically altered. 

Absorption of the plumbeous preparations may be effected by the digestive 
organs, by the respiratory organs, by the conjunctiva, and probably also by 
tlie skin. Tanquerel dcs Planches endeavours to prove the impossibility of 
absorption by the latter ; but his arguments are not conclusive, and are 
opposed to ordinary experience. The poisonous effects of lead may arise from 
the introduction of the plumbeous particles into the stomach along with articles 
of food and drink ; or into the air-passages, in the form of dust or vapour, 
along with the air ; or from their application to the conjunctiva, skin, ulcers, 
&c. Hence the persons moat liable to these effects are those whose occu- 
j)ations bring them in contact with this metal; for example, painters, 

* Vers, liber d. Wege^ auf welehen Subst. am d. Mag, ins Blut. gelang, 

2 Christison’s Treatise on Poison^., Sd edit. p. 50S). 

Oriila, Traite de Toaxedogia, 4me ^t. torn. i. pp. 669 aud 684, 1843. 
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plumbers, roasters and smelters of lead, the manufacturers of the plumbeous 
preparations, glass-blowers, potters, lapidaries, &c. 

Lead is eliminated from the system by the urine, by the skin, by the milk 
(see atUe^ p. 186), and probably by the bowels. 

Uses. — The general objects for which the preparations of lead are em- 
ployed in medicine have been already pointed out (see ante, p. 188). 

The nitrates and acetates of lead have been used as disinfectants (see ante, 
p. 162), and probably by the bowels. 

During their administration, attention must be paid to the condition of the 
gums, the stomach, and the bowels, as we find traces of their injurious effects 
in these organs. Especial attention should be paid to the a 2 :)pea.rance of tlie 
blue-line on the gums. Constipation is a very fre(|ucnt result of the medicinal 
emjdoyment of lead. Loss of appetite, indigestion, and grijung pains, are 
also often noticed. The tendency to colic is diminislied, according to 
Dr. A. T. Thomson, by conjoining acetic acid. * 

Antidotes. — There are two classes of agents which lessen or destroy tlie 
poisonous effects of lead ; these are suljihuretted hydrogen, and the soluble 
metallic sulphurets, on the one hand ; and sulphuric acid and the soluble 
sulphates, on the other, '^l^lie first render lead inert, by forming with tlie lead 
sdts the black inert sulphurct of lead, PbS ; the second do so by giving^rise 
to the white insoluble sulphate of lead, PbO,SO^. It may be doubted, how- 
ever, whether this last mentioned compound be absolutely inert ; for it is 
plausibly stated by Mialhe that under the influence of the alkaline chlorides 
(common salt, for examjilc) contained in the animal fluids, the sulpliate 
becomes partially or wholly converted into chloride of lead, PbO,SO^-f NaCl 
= PbCl,4’Na0,S03, which being soluble is capable of becoming absorbed 
and of acting deleteriously on the system (see antc^ ]), 185). Moreover the 
alkaline acetates, as of ammonia, dissolve sulphate of lead. The soluble 
metallic sulphurets, on the other hand, cannot be extensively used as antidotes, 
as they are themselves energetic poisons ; and, moreover, llaycr found that 
their internal use was not so successful as chemical reasoning had led liim to 
expect. 

The following are, I believe, the best antidotal mcaps of counteracting lead 
poisoning : — 

1. Antidotal treatment of acute lead pouoning, — Administer large 
quantities of diluents acidulated with sulphuric acid or holding in solution 
some soluble alkaline or earthy sulphate, as sulphate of soda, sulphate of mag- 
nesia, or alum. 

Dr. Alfred Taylor recommends a mixture of sulphate of magnesia and vinegar 
to be administered in poisoning by white lead (carbonate of lead). The acetic 
acid of the vinegar dissolves the lead, which is immediately rendered insoluble 
by the sulphate of magnesia. 

If vomiting have not already come on, the poison should be evacuated from 
the stomach by the means before recommended (sec ante, p. 159). 

2. Antidotal treatment of chronic poisoning ht/ lead, — This method of 
treatment a 2 )plies to the lead diseases before mentioned (see ante, pp. 188 
and 728), as well as to all cases in which patients are suffering from the pri- 
mary effects of lead (see ante^ p. 727). 

Immerse the patient in tlie sulphurated bath, prepared by dissolving 
sulphuret of potassium in warm water (see ante,\t, 482). This immediately 
converts all the oxide, carbonate, or other salts of^lead* deposited on the skin. 
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into the brown or black suljiliiiret of lead. Tlic reaction of a monosulphuret 
of potassium on oxide of lead is as follows : — ^PbO + KS=PbS + KO. If the 
oxide of lead be combiiK'd with m acid, this unites with the potash, KO, to 
form a salt. If a j)olysul])huret of potassium, say tcrsul])huret, KS^, be sub- 
stituted for the monosulphuret, two equivalents of sulphur, S^, are disengaged. 
The brown or black incrustation of sidphuret of lead (see p. 4'83) is to 
be removed, while the patient is in the bath, by the use of a good stiff flesh 
brush and soap and water. The patient should be then re-dipped in the 
sulphurated bath, and the scrubbing proc(iss again resorted to. These pro- 
ceedings should be continued until the skin no longer becomes discoloured by 
the sulphurated bath. In this way the lead deposited on the skin is rendered 
insoluble and inert, and its absorjjtion prevented. In a few days it ^vill be 
found that the sul])hurated bath will again give rise to the dark incrustation, 
a fact which proves that edther the lead is excreted by the skin (see a/fte, 
p. 186, foot-note), or that a portion of the lead had before escaped the action 
of the sulphurated solution. These baths, therefore, should be repeated every 
lew days for sevtiral weeks, — until, in fact, their use is unattended with dis- 
colouration of skin.^ By these means, rela})ses of the malady, arising from 
the iibsorption of this metal from the cutaneous surface, arc })revcnted. 

Ihe internal antidotal treatment consists in the use of water acidulated witli 
sulphuric acid {HulpJmric lemonade), or of solutions of the soluble alkaline 
and earthy sulphates (sidj)hates of soda or magnesia, or alum). Mr. Benson^ 
used with great bemofit, as a preventive for tlie workers in lead, treacle beer 
acidulated with sulpliuric acid ; the formula for which is as follows 

^rrcaclc, 15 lbs. ; Braised Ginger, I lb. ; Water, 12 gallons ; Yofist, 1 qinut ; Bicarbonate 
of Soda, 1 1 oz. ; ()il of Vitriol, IJ oz. by wdgJit. Boil tbc ginger in two gallons of water, 
add the treacle and tbc remainder of the water (hot), put the whole in a barrel, and add 
tlic yeast. When the fermentation is lUiarly over, add the oil of vitriol, previously mixed 
with eight times its weight of Avater : lastly, the soda dissolved in one quart of water, it 
is fit for use in three or four days. The soda gives briskness, and, saturating one half of 
the acid, forms sulphate of soda. 

Instead of sulpliuric acid and the sulphates, ChevaUi^ and Eaycr proposed 
the use of the sulphurous or hepatic w^aters (see ante, p. 298), or an artifi- 
cially prepared solution of sulphuretted hydrogen (sec ante, p. 304), or 
siilphurct of potassium (sec ante, p. 482). But as before stated, the practical 
success was not in ])roportion to the theoretical anticipations. 

Besides the treatment of lead poisoning by chemical antidotes, other reme- 
dial agents usually require also to be employed, especially cathartics and 
opiates. The best cathartics (in addition to tho^lpliates above mentioned) 
are castor and croton oils ; tbougli many practitioners rely on a combination 
of sulphate of magnesia and senna. Croton oil, which was recommended by 
Dr. Kinglakc, lias proved most successful in the hands of Eayer, Tanquerel, 
Aiidral, and others. Opium is used with great benefit to relieve pain and 
cramps. When vomiting is very troublesome, and liquid medicines do not 
remain on the stomach, we may give the compound extract of colocynth or 
croton oil, with opium, in the form of pill. In several cases in which the 
pulse w^ full and strong,* the face flushed, and the tongue furred and dry, 
I have used blood-letting with evident advantage. 


' Dana, LmC iHsceses, p. 3fi0 ; filso, Bennett, Lancet, April 1846. 
* Lancet, Dec 17, 1842. 
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In the after-treatment of lead paralysis tlierc are two iin])ortant. remedies 
wliicli deserve trial, namely strychnia, or the alcoholic extract of nux vomica, 
and electricity. They reejuire to be cautiously but pcrscveringly employed. 
Mercury has been recommended by Dr. Clutterbuck. 


122. PLUMBI OXYDUM.-OXIDE OF LEAD. 

Formula PbO. Equumleut Weiyht 112 . 

History, — ^The ancients were acquainted with oxide of lead. Iliiqiocrates^ 
<‘mployed tlie semi-vitrified oxide {Uthan/c, XiOapyvpov) , Dioscorides^ and 
Pliny^^ both mention litharge : the latter calls it mohfhdaiHa. 

Preparation. — Lead, when heated in the air so as to be converted into 
vapour, burns with a white light and forms oxidoiof lead, which, when tlius 
obtained, is called Jfowers of lead {//ores plumhi). If melted lead be 
exposed to a current of air, it is rapidly oxidated and converted into the 
protoxide of this metal. The oxidated skimmings arc denominated massieot. 
These, when fused at a bright red heat, are S(‘})arat.ed from some intermixed 
metallic lead; the fused oxide forms, on solidifying, a brick-red mass, 
which readily separates into crystaUinc scales: these constitute litharr/o 
{Whargyrtim), 

Litharge is obtained as a secondary product in the cupellation of argenti- 
ferous lead. The alloy is melted on a porous vessel, called a test or eapel 
{cineritiitm), and exposed to the blast of a bellow^s, by which the lead is 
oxidized, half vitrified, and driven off into hard masses of a scaly texture, and 
in that state is called litharge or silver stoned 

Properties. — Oxide of lead apjiears to be both dimor])hous and amorphous. 
Thus it occurs in the form of pale yellow rhombic octohedra (dodecahedra ?), 
in that of red cubes, and also in that of a red amoiphous powder. Both 
Ilouton-Labillardiere and Payen have obtained anhydrous oxide of lead in the 
form of white crystals. 

Oxide of lead may be white, yellow, or reddish, according to the mode of 
pre])aration. As usually met with it is a pale yellow or red dish -yellow 
powder. There are several commercial forms of it. One of th(\sc is yellow, 
and is termed massicot {eerussa citrifia). When semi vitrified ( phnnhi 
oxydum semivitreuoi)^ it is called litharge {lithargyrum)- (xjcurs 

in the form of small yellow or reddish scales or Hakes, and, according to its 
colour, is called gold litharge [lithargyrum aurei^ni vet chrysitis ,*) or silver 
litharge {Hthargyrinn argenteiim vel argyritis). 

According to Ijeblanc red or gold litharge does not owe its colour to the 
presence of minium; for if it be melted and cooled suddenly it remains yellow, 
wlnweas if it be cooled slowly it ac(|uires a led colour. 

Oxide of lead is fusible, and at a very high temperatuDi volatile. It is 
almost insoluble in water# It is said that this licpiid will take up about 


* J)e Mori), MuL ii. 

“ Lib. V. cap. cii. 

^ JTisi. Nat. *(xiv. TiS. 

"Waisou’s Cliem. Essays, iii. 325, Otb edit. 
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,-j^th part of oxide, and that it acquires therefrom alkaline properties. 
Oxide of lead combines with alkalies and earths, forming salts called plumbiten. 

Characteristics . — Heated on charcoal by the blowpipe, it is readily reduced 
to the metallic state. It is blackened by hydrosulphuric acid, forming sul- 
phuret of lead, PbS. It dissolves in dilute nitric acid, forming a solution of 
nitrate of lead, PbO,NO^, whose characteristic properties have been already 
stated (see ante, p. 727). The varieties of the oxide are distinguished by 
their physical peculiarities. 

Composition. — Oxide of lead is thus composed : — 

Atom. Eq. Wi. Per Cent. Berzelitu. Serthier. 

Lead 1 104 92'857 93-828 93-3 

Oxygen 1 8 7-143 7-172 6-7 

Oxide of Lead 1 112 100-000 100-00 100 0 

Purity. — It is not subjerf to adulteration. 

Almost entirely soluble in dilute nitric acid, Its otlier properties arc the same as those 
of carbonate of lead. — Fh. Lond, 

Pifl,y pframs dissolve entirely, withoni, cflervcscence, in a fluidounee and a half of 
])yrolignoous acid; and the solution, preei])itat(^d by 53 grains of phosphate of soda, 
reinams preci[)itablc by more of the test. — FL Ed. 

Tlic presence of a carbonate would be indicated by efferv^escence on the 
addition of acetic acid. 

Physiological Effects. — Inhaled in the form of vapour or fine dust, it 
produces the before-mentioned constitutional effects of lead (see ante, pp. 
187 and 727). 

The effects of tliis substance, wlien swallowed, are but little known. It 
possesses very slightly irritant properties. " The experimentalists of Lyons 
found litharge to be irritant in large doses of half an ounce.^^ ^ 

From its external use ill consequences have sometimes resulted. 

Uses. — Oxide of lead is never employed internally. Litharge is some- 
times sprinkled over ulcers, as an astringent and desiccating substance. In 
pharmacy, it is used in the preparation of emplastnm plunihi, ceratrum 
saponis, acetas jdufnhi, and liquor plunibi diacetatis. 

1. PLIIMBI OXYDCM HYDMTCM, L.; Hydrated Oxide of Lead (Solu- 
lution of Diacetate of Lead, Ovj, ; Distilled Water, Cong. iij. ; Solution *of 
Potash, Ovj., or as miicli as may be sufficient to precipitate the oxide. Mix. 
Wash with water what is precipitated, until nothing alkaline remains). Ac- 
cording to Winkelblech^ t|ie white precipitate obtained by adding excess of 
potash to a solution of an acetate of lead is not the hydrated oxide of lead, 
but the hexacetate of lead, 6PbO,A,8HO. 

The precipitate is a white powder, which is soluble in a considerable excess 
of caustic potash. 

Hydrated oxide of metal consists of three equivalents of oxide of lead and 
one equivalent of water, 3PbO,IIO. \ 

What is used in pniparing disulphate of quina should be totally dissolved by dilute 
nitric acui. Its remaining properties resemble those of the preceding. — Fh. Lond. 

* Christisoii, op. oil. p. 509. 

^ L. Gmeliii, llandh. d. Chemie^ Bd. iv. S. 642, 4te Aufl. 1848. 

4 
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It is directed, by the London College, to be employed in the preparation 
of quincb dimlphas. 

2. CALCIS PICMBIS ; Plumbite of Lime. — ^This is prepared by boiling 
oxide of lead with cream of lime. Plumbite of lime is employed as a hah' 
dye, (see ante, p. 156). The lead of the plumbite unites with the sulphur 
contained in the organic substance composing the hair, and forms the black 
sulphurct of lead. 


123. PLUMBI OXYDUM RUBRUM.-RED OXIDE OF 

LEAD. 


F(yrnmla Pb‘*0^=2Pb0,rb0-. Equivalent Weight 344*. 


History. — It is doubtful whether the ancienti were acquainted with this 
compound, as the substance which Pliny ^ called minium was cinnabar. He 
describes, however, an inferior kind, which he terms minium secundarimn,*^ 
and which may be, perhaps, the red oxide of lead. Dioscorides^ distinguished 
minium from cinnabar. 

Besides minium, there are several other names for red oxide of lead. In 
commerce it is usually known as red lead. It is sometimes termed deuto^ide 
of lead, or the 'plunihate of the oxide of lead. 

Natural History. — 'Native miniam is found in Yorkshire, Suabia, 
Siberia, and some other places. 

Preparation. — lied lead is prepared by subjecting protoxide of lead 
(massicot or litharge) to the combined influence of heat and air. It absorbs 
oxygen and is converted into red lead. A heat of about 000° is necessary. 
The finest minium is procured by calcining the oxide of lead obtained from 
the carbonate.^ 

Properties. — Bed oxide of lead has a brilliant red colour. By heat it 
gives out oxygen gas, and i^^^jonverted into the protoxide of lead. Its sp. gr. 
is 8-02. 

Charaeteristics. — By a strong heat it is converted into oxygen gas and 
the yellow oxide (PbO). Before the blowpipe on charcoal it yields first the 
yellow protoxide, and then metallic lead. When digested in nitric acid, tlie 
nitrate of the protoxide is obtained in solution, wdiile the insoluble brown or 
peroxide of lead, PbO^, remains. By the action of suljihurous acid on red 
lead, white sulphate of the protoxide is obtained. 2Pb0,Pb02 + S02= 
2Pb0 + Pb0,S03. 

“ Entirely soluble in liiglily-fuming nitrous acid ; ]iartially soluble in diluted nitric acid, 
a brown powder being left.”— iV/. Ed. 


Composition. — The composition of real or pure red lead is as follows : — 


Atoms. Eg. Wt. 

Per CL 

Berzelius. 

Dumas. 

Lead 3 .... 312 ... 

.. 90-7 . 

... 90... 

. 90*63 

Oxygen 4 32 . . , 

9« . 

... 10... 

. 9*37 

Red Lead . . 1 . . . . 344 .. . 

. 100*0 . 

... 100 ... 

. 100*00 



Atoms. Eq. Wt, 

Per CL 

Dumas. 

1 

r Protoxide 2 .. 

.. 224 .. 

.. 65*12 . 

. . . 64*9 

1 

orH 

! rtM’Oxide 1 .. 

. . 120 . . 

.. 34*88 . 

. . . 35 *1 

1 

i *1 .. 

.. 344 .. 

. . 100.00 . 

. .. 100*0 


* ITht. NaiurcUis, lib. xxxiii. cap. 40, ud. Valp. 
1dm. 

Lib. V. cap. 100. 

Graham, Elements of Chemj^slry, p. 589, 
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Dumas ^ has shown that red lead of commerce is not uniform in composition, 
but consists of variable mixtures of real red lead with protoxide. His results 
have been confirmed by those of Mr. Phillips.^ That real red lead is not a 
mere mixture of protoxide and peroxide is ap]3arently shown by its colour, as 
well as by the fact that it is not altered by heating it in a solution of acetate 
of lead, which is capable of dissolving free protoxide. The following formulae 
represent the composition Vof different specimens of minium: 2Pb0,Pb02; 
Pb0,Pb02 ; 5Pb0,Pb02 ; 3Pb0,Pb02. 

Aoult 1 'U?att()N. — C ommercial red lead is sometimes adulterated with earthy 
substances (as brick dust), red oxide of iron, &c. Gelis and I^ordos propose 
to detect this by boiling Ihe suspected minium in water, with sugar, and a 
small (|uantity of nitric acid. The minium is entirely dissolved if it be pure, 
leaving the foreigii matters. 

PjfYsioLOGiCAL Effkcts AND UsES. — Its cffects are similar to the protoxide 
of lead. It is but little Employed in pharmacy. The Edinburgh College 
directs it to be employed in the preparation of aqua chlorinii (see antCy 
p. 373). 

ViA. PLUMBI CARBONAS.-CARBONATE OF LEAD. 

Formula PbO,COl ’Equivalent Weight 134. 

Htstoey. — Ceruse {eernssa)^ or whiie lead, was known to the ancients. 
The Greeks called it xpifivQtoi', or i^ifi/jvdwr, aT\d later ^ifUdior, It was 
employed by Hippocrates^ in medicine. Theophrastus'^ describes the method 
of preparing it by exposing lead to the fumes of vinegar in earthen vessels. 
Dioscoridcs^ and Pliny® also notice this mode of procuring it. 

Besides the preceding, white lead has also been known by other names, 
vsuch as magistery of lead {magisterium plumhi\ white, suhearhonate 

of lead, &c. 

Natural History. — Neutral or raonocarbOThte of lead is found native, 
both crystallized and massive, in Scotland, England, &c. It is called white 
lead ore. 

Preparation. — Various* methods arc described for the preparation of 
carbonate of lead, but the products obtained by some of the processes differ 
from those procured by otliers. ' ^ 

1. Neutral earhouate of lead is obtained by adding a solution of an 
alkaline carbonate to a solution of acetate or nitrate of lead. If acetate of 
lead and carbonate of potash be employed, the reactions are as folloAvs : — 
Pb0,A4-K0,C02=K0,A-f Pb0,C02. Procured in this way it is deficient 
in body, owing to the transparency of the crystalline grains ; and it is not, 
therefore, fitted for the use of the j)aintcr, who requires a dense and opaque 
carbonate. Tlie compounds which poss(?ss the retjuired pro})erties expressed 

^ Arm. de Chim, et de Tliys. xlix. 398. 

2 VhU. Mag, N.S. iii. 135. 

* Be Morhi^s, lib. ii. 

^ Theophrastus’s History of Slones, by Sir J. ll\\\ 2d edit. p. 223, Loud, 1774. 

Lib. V. cap. ciii. 

Hist. Nat. iib.'..xxiv. 
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by the term body, are basic carbonates, composed of the neutral carbonate 
and the hydrated oxide. 

2. Basic carbonate of lead, called in commerce ceruse, or white lead, is 
prepared in various ways. 

a. By decomposing a siibsalt of lead by a stream of carbonic acid. At 
Clichy, ill France, it is obtained by transmitting a stream of carbonic acid 
through a solution of subacetate of lead. The^ precipitate, according to 
Hochstetter, consists of 2(Pb0,C02) +PbO,HO. Pelouze and Fremy^ re- 
present it as the neutnd carbonate : 3Pb(),A+ 2C02=2(Pb0,C02) +PbO,A. 
The residual neutral acetate of lead is boiled with excess of litharge, and 
thereby converted into the tribasic acetate, which is used for the preparation 
of another jiortion of white lead. 

A modification of the process has been employed by Messrs. Gossage and 
Benson, of Birmingham. Finely powdered litharge is moistened, mixed with 
about part of acetate of lead, and decomposed, during constant stirring, 

by carbonic acid. 

Messrs. Button and Dyer substituted subnitrate of lead for subacetate, and 
decomposed by carbonic acid. 

In all the above processes, the carbonic acid used may^be obtained by the 
combustion of coke, or from a lime-kiln. . 

i. By exposing plates, or bars, or other forms of lead, to the vapour of 
acetic acid, and, at the same time, to air loaded with carbonic acid gas. 

In this country wliite lead is extensively manufa(‘.tured by the old or Dutch 
process, which, it is said, yields a product superior as an oil pigment to that 
obtained by most other methods. 

‘^In the Dutch process^ introduced into England about ]780, lead is oast into plates or 
bars, or into the form of si-ars, or circular gratings of six or eight inches in diameter, 
and from a quarter to half an inch in thickness five or six of tlujse are ])laced one a])()vc 
another in the upjier part of a conical earthen vessel something like a warden-pot, in the 
bottom of which there is a little strong acetic acid. These pots are then arrarjged side 
by side, on the floor of an obh ^ s hriek chamber, and arc inmedded in a mixture of new 
and spent tan (ground oak bark ^:?|5ftsed in the tan-yai’d). The first layer of pots is then 
covered with loose planks, and a second range of pots imbedded in tan is plaeed upon the 
former ; and thus a stack is built up so as entirely to lill the chamber with altcniatc 
ranges of the pots containing the lead and acetic acid, surromided by, and imbedded in, 
the tan. Several ranges of these stacks occupy each side of a covered building, each 
stack containing about 12,000 of the pots, and from 50 to 60 tons of lead. Soon after 
the stack is bunt up the tan gradually heats or ferments, and begins to exliale vapour, the 
temperature of the iimer parts of the stack rising to 140° or 150°, or even liigher. The 
acetic acid is slowly volatilized, and its vapour passing readily through the gratings or 
folds of lead, gradually corrodes the surface of the metal, iqion which a crust of subacetate 
is successively formed and converted into carbonate, there being an abundant sup[)ly of 
carbonic acid furnished by the slow fermentative decomposition of the taiuiers’ bark. In 
the course of from four to five weeks® the process is completed, and now, on unpacking 
the stacks, the lead is found to have undergone a remarkable change : the form of the 
castings is retained, but they are converted, with considerable increase of bulk, into dense 
masses of carbonate of lead : this conversion is sometimes entire, at others it penetrates 

^ Cours de Chimie Generate^ t. 2nde, p. 487, 1 848. 

. 2 At one manufactory which I inspected, the lead was cast into rectangular gratings on a wooden 
ihould. In the act Df cooling the metal underwent crystallization*; a change which I was informed 
was essential to the success of the process, as hammered or rolled lead does not so readily become 
corroded as the crystallized cast metal. * 

* At the manufactory before alluded to, I was informed that the process required from six to 
twelve weeks. 

VOL. I. 3 B 
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only to a certain depth, leaving a central skeleton as it were of metallic lead, the con- 
version being unequal in different parts of the slack, and varying in its perfection at diffe- 
rent seasons, temperatures, and states of the atmosphere. The stacks are so maiuiged 
that they arc suecessiv(‘ly being built up and unpacked. The corroded and converted 
gratings or cakes are then passi^d ilirough rollers,* by which the carbonate of lead {white 
lead) IS crushed and broken ui), and the central core of metallic lead {hhie lead), if any 
remain, is easily separated : the white lead is then transferred to the mills, where it is 
ground up into a thin j)aste with water, and is ultimately reduced, ^y the nroccss of elu- 
txiation or successive washings and subsidences, to the sta1,(‘. of an impalpaDle powder ; it 
is then dri(ul in wooden bowls, phiced upon shelves in a highly heated stove, and thus 
brought to the state of masses easily nibbed b( ‘tween the lingers into a line powder, in 
which the mici'oscope docs not enable us to discern the slightest traces of crystallim^ 
characiiT (Braude). 

“ If intended for the use of the painter, it is next submitted to grinding with linseed 
oil ; and it is found that a hundred-weight of this whiter h^ad is formed into a proper con- 
sistence with 8 pounds of oil, whereas pn^cipitatexl white htad requires lb pouiids of oil 
for tfu^ saiiK^ jinrpose ; the one covi^riiig the surface so much more perleetly, and having 
so much mor(5 body than the otiier.** 

“ It is som(*time-s supp()S(^d in this process that the oxygen and carbonic acid required 
to form the carbonate ot oxidi^ of lead are. derived from tin* dceom])Osition of the acetic 
acid; but this is evidently not, tlu', case, for not more lhan 100 pounds of real acetic athl 
exist iq i,h<*, whole quantiiy of the diluted acid cimtaiiied in tlu; siweral ])()ts of each stack; 
and in 100 pounds of #eetic acid there are not more than 47 to 4S ])ounds of carbon, 
whereas 0740 pounds would be; recjuired to furnish the carbonic acidwdiieh should convert 
50'U)ns of lead (the average weighl. of that nudal in each sta(;k) into carbonate of lead. 
There can be no doubt, then, that the carbon or carbonic acid must come from the tan, 
and that tin; oxygen is ])arily deriv(;d from tlu; same source, and partly from the atmos- 
phere : the principid act ion of the acetic a<;id therefore is to fonn successive portions of 
subacctate of l(;ad, which are succcssiv(;ly dcconq)os(‘d by the carbonic acid : the action 
is, however, of a v(;ry remarkable descadption, for even masses of lead, such as blocjks of 
an inch or more in tliickncss, are thus gradually converted through and through into carbo- 
nate, so that if dm; time is allowed llu‘r(; is no central remnant of metallic lead. I’he 
origimd tcxttire of tin; lead is much concerned in the extent and rapidity of the conversion. 
RoTl(;d or ,slu?(‘t lead will not answ'(;r, and the gratings, coils, and stars, w’hich an; em- 
ploy(;d, arc all of cast-h;ad. The jnirest nu;tal is also rcfpiired ; for if it contain iron, the 
resulting white h;ad acquires a tawny hue, and if a trace of silver, it acquires a p(;rcep- 
t,iblc dingiuess when it is subjeet(;d to the action of light (Braude).” 

The ])rcs()iic(3 of copper in tlie lead also alters the appearance of the resulting 
white l(*ad. 

A niiriuie quantity of lump black, indigo, or some other blue pigment, is 
usually added to w hite lead at the time of grinding it with oil, to destroy the 
yellow tint. 

By conversion into white lead, the metal usually gains an increase in 
weight of about a fourth part. 

3. By the mutual action, of lead, water, and carbonic acid, a basic carbonate 
of lead is producexl. 

The crust Ibrmod in leaden cisterns, leaden pipes, &c. by the action of a 
pure WTiter and air containing carbonic acid, is of tliis kind (see pp. 283 
and 739). 

Some years ago a manufactory for white lead, founded on this principle, 
was established at Pimlico, but it was soon abandened. Granulated lead was 
agitated in WRter, and the resulting hydrated oxide of lead was exposed to the 
action of carbonic acid (Brande). 

Properties. — Both the carbonate and subcarbonates of lead are white, 
effervesce with nitric acid, are blackened by' sulphuretted hydrogen or the 


* In some mauufaciorks, the white lead is separated by hand from the residual metallic lead. 
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hydrosulphnrets, give out their carbonic acid, and arc converted into the 
yellow oxide, when heated. By the aid of carbonic ticid tlicy arc very sHghtly 
soluble ill water. 

a. Of the tietitral carhonaie (Pb0,C02). — The native carbonate is found 
crystallized in forms derived from a right rhombic prism (see lig. 39, 

p. 141). The artificial carbonate is a white powder. 

/S. Of the suhcafionates , — These are compounds of the neutral carbonate 
with the hydrated oxide. They are dull, white, and dense. They possess 
great covering power, or hodt/. The dicarbonatc (JJPbO, 002,110), however, 
does not, according to Bonsdorff, possess the covering power of common 
w^hitc lead. The smaller the quantity of hydrated oxide present, the less 
readily docs the subcarbonate become yellow or brownisli by (exposure to air 
and light. Examined by the microscope, none of the subcarbonates present 
any traces of crystalline texture. 

C ha ractefi sties , — Heated on charcoal by the blcfvpipe flame, the carbonates 
of lead yield soft malleable globules of metallic lead, usually surrounded by a 
small quantity of tlic yellow oxide (PbO). Sul])huretted hydrogen iind the 
hydrosulphnrets blacken them (PbS). 9hey dissolve* in nitric acid with efler- 
vcscence : the characters of the nitric solution have been befoni stated (sec 
aMe,p.727). 

The neutral carbonate and, subcarbonates arc distinguished from each other 
by quantitative analysis. 

Composition. — All these compounds contain carbonic acid (CO^) combined 
with oxide of lead (PbO). Some of them also contain the hydrated oxide 
(PbO, HO). The proportion of carbonate to hydrate a])j)ears to bo very 
diflerent in different preparations. 

a. Of the ventral or mono carhonaie , — The composition of tMb native as 
well as of the artificial salt is as follows : — 


Atoms. 

Jig. WL 

iVr Cfint. 

Klaproth. 

(Native.) 

BffrzfJins. 

(Artificial.) 

Oxide of Lead 1 . . . . 

... 112 .... 

.. 83-58 .... 

.. S3-67 ... 

... 83-40 

Carbouic Acid 1 . , . , 

... 22 .... 

.. 16-42 .... 

.. 10'33 ... 

... lG-54 

Carbouaic of Lead ... 1 . . , . 

.. 134 .... 

.. 100-00 .... 

.. 100-00 ... 

.. 100-00 


Of the subcarhonates , — These arc not uniform in com))Osition. 
According to both Bonsdorff and Yorke, the crust formed on lead by the 
united influence of water and carbonic acid is a dicarhonaie. 


Oxide of Lead 

Carbonic Acid 

Water 

Atoms. 
... 2 ... 
... 1 ... 
... 1 ... 

Eg. Wt. 

... 224 .... 
... 22 .... 
... 9 .... 

IW Cent. 

.. 87-85 

.. 8-03 ..., 

.. 3-53 .... 

Boasdorff. 

... 80-51’ 

... 9-93 

3 55 

Yorki\ 
.. 89-00 
7-66 
. 3-83 

Dicaa-bonate of Lead 

... 1 ... 

... 255 .... 

.. 10000 ... 

... 99-99 .. .. 

, 99-49 


Its composition, therefore, may be thus stated : — PbO,(X)2-|-PbO,HO. 

Dr. Christison found t\w composition of the crust formed on lead by the 
unit ed agenciesof air and water to be3Pb0,2C02,H0 = 2 (Pb(),C02) -f PbO,HO. 

Commercial white lead appears to be somewhat, variable in composition. 
In a general way its composition may be stated as 3Pb0,2C02,H0, or 
2(Pb0,C02) + PbO,HO. Bulf the proportion of hydrated oxide is sometimes 
less than this. 
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HacMeHer. MMer. 

A A. __ 


Atom, 

Bq.Wt, 

PerCt. 

r 

Mag^eburgh 
manufacture, by 

Harz 

manu- 

r 

Dutch. 

English. 

Kremser, 

white. 



French process. 

facture. 



OxideofLead S .. 

.. 836 .. 

.. 86*38 


. 86*42 .. 

.. 86*59 .. 

.. 86*16 .. 

.. 86-31 

Carbonic Acid 2 . . 

.. 44 .. 

.. 11*31 

11-77 

. 11*51 .. 

.. 11*71 .. 

.. 11*91 .. 

.. 11-35 

Water 1 .. 

.. 9 .. 

.. 2*31 

2*14 

2*23 .. 

.. 2*11 .. 

.. 1*98.. 

.. 2*16 






miteLead.. 7.. 

.. 389 .. 

., 100*00 

99-78 

. 100*16 .. 

.. 100*41 .. 

.. 100-00 .. 

.. 99-82 


In other samples the proportion of hydrated oxide appeared to be 
less than this. In some Mulder found 5(Pb0,C02) + 2(PbO,HO) : in 
others 2(Pb0,C02) + l(PbO,IIO). Richardson^ analysed ten samples of 
white lead, and found that when dried at 300° P. the per centage quantity 
of oxide of lead varied from 83*49 to 86*45, and of carbonic acid from 15*83 
to 12*99. 

Purity. — Carbonate of lead of commerce is rarely pure. It is usually 
adulterated with ejirtliy or metallic sulphates (as of lime, baryta, or lead). 
Tliese are detected by tlicir insolubility in diluted nitric acid. Chalk (which 
is by some used to adulterate it) may be detected as follows : — Dissolve the 
suspected substance in nitric acid, and precipitate tlie lead by hydrosulphuric 
acid. Boil and filtfer the solution, in which will be contained nitrate of lime 
(if, chalk had been present), recognizable by oxalic acid or oxalate of am- 
monia (see ante, p. 581). 

Minute portions of lamp black, indigo, or Prussian blue,- are added to 
improve the whiteness of the commercial article. Sometimes a minute portion 
of the hexacetate of lead 6PbO,A is found in commercial >Yhite lead. 

Dissolved with effervescence in dilute nitric acid. Wliat is precipitated from the 
solution by Jiotasli is white, and is ro-dissolvcd by excess of it : it becomes black on the 
addition of hydrosulphuric acid. It becomes yellow by heat, and, with the addition of 
charcoal, it is reduced to metallic lead, FL JjomL 

It docs not lose weight at a temperature of 212° : 08 grs. are entirely dissolved in 160 
minims of acetic acid mlutcd with a fluidomice of distiUed water ; and the solution is not 
entirely precipitated by a solution of 60 grs. of phosphate of soda. Ph. Bd, 

Physiological Effects. — Its local effects are not very powerful : applied 
to ulcerated surfaces it acts as a desiccating and astringent substance : swal- 
lowed in large quantities it does not act as a local irritant, like the acetate. 
Its comtitutional effects are similar to those of the other preparations of 
lead already described. It appears (see aiite^ p. 729) that carbonate of lead 
more frequently produces colic than the acetate of lead — a circumstance which 
Dr. Christison thinks may be owing to the great obstinacy with which its 
impalpable powder adheres to moist membranous surfaces, and the consequent 
greater certainty of its ultimate absorption. 

Uses. — It is never administered internally. 

Externally it is employed as a dusting powder in excoriations of children 
and lusty persons ; but the practice is objectionable, on account of the danger 
of absorption. In one case, related by Kopp,® a, child was destroyed by it. 
An ointment or plaster of carbonate of lead has been known to give relief in 
some cases of neuralgia.^^ 


* Graham’s Elmenis of Chmiatryt p. 591. 
2 Richter, Ausf. Arzneim, iv. 618. 

^ Joutit. de ^harm, xx. 603. 
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IINGVENTIIlf FLOpi CARBONATIS, E. D. ; Ointment of Carbonate of 
Lead. (Simple Ointment, Jv. ; Carbonate of Lead, 3j* E * — Carbonate of 
Lead, reduced to very fine powder, 3ij. ; Ointment of White Wax, Ibj. D. 
Mix.) — ^This ointment is valuable as a cooling and desiccating application to 
excoriated surfaces or burns. 


125. PLUMBZ CHLORIDUM.-CHI 1 ORIDE OF LEAD. 

Formula PbCl. Equivalent Weight 139*5 . 

History. — This compound was formerly called plumbum corneum or 
horn lead. 

Natural History. — Native chloride of lead (PbCl), called cotunnite, 
occurs in acicular crystals in the crater of Mount Vesuvius. 

Corneous lead, also called chloro-carhonate of lead^ is found near Matlock in Derbyshire, 
and at other places. Its formula is PbCl+Pb0,C02. 

Mendipite or oxichloridc of lead has been found at Churcliill, in the Mendip Hills of 
Somersetshire. Its formula is PbCl,2PbO. 

Preparation. — Tn the London Pharmacopoeia chloride of lead is directed 
to be prepared as follows : — . * 

Take of Acetate of Lead, ^xix. ; Distilled Wattjr, boding, Oiij. ; Chloride of Sodium, 
5vj. Dissolve the Acetate of Lead and Chloride of Sodium scnaratcily, tlie fornmr in 
three pints of Distilled Water, and the latter in one pint of Distilled Water. Tlien the 
liquors being mixed together, wash what is precipitated with distilled water when it is 
cold, and dry it. 

In this process one equivalent of acetate of lead is decomposed by one 
equivalent of chloride of sodium ; one equivalent of chloride of lead is pre- 
cipitated, and one equivalent of acetate of soda remains in solution PbO,A 
+ NaCl=PbCl-f NaO,A. Hydrochloric acid occasions the precipitation of 
more chloride of lead after the action of cliloride of sodium is over ; so that 
there must be some compound of lead in solution.^ 

Properties, — It is a white crystalline powder {mayuterium plumhi vel 
magisteriurn saturni crolUi), soluble in thirty parts of cold or twenty-two 
parts of bofling water. When heated it fuses ; and by cooling forms a semi- 
transparent honiy-like mass, called horn lead [plumbum corneum). 

Characteristics. — Its aqueous solution causes a white precipitate with 
nitrate of silver, soluble in ammonia but insoluble m nitric acid ; lienee it is 
shown to be a cliloride. The solution is known to cxintain lead by the before- 
mentioned tests for this metal (see ante, p. 726). 

Totally dissolved by boiling water, the chloride concreting almost entirely into crystals 
as it cools. On the addition of hydrosulphuric acid it becomes black, and uy heat yellow. 
— Fh. Lond. 

Composition. — ^The following is its composition : — 


Atoms, 

Bq. Wt. 

Per Cent. 

J. Dany. 

Dobereiner. 

Lead ift 1 .... 

104 ... 

... 74*55 .. 

.... 74-22 .. 

.... 75*76 

Chlorine 1 .... 

.. 35*5 ... 

... 25-45 .. 

..A 25*78 .. 

.... 24*24 

Chloride of Lead. . . 1 .... 

..^39-5 ... 

... 100-00 .. 

.... 10000 .. 

.... 100*00 


^ Phillips, Transl. of Pkarm 4th edit. 
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Physiological Eepects. — Chloride 6t lead acts topically as an astringent 
and caustic. It combines with the albumen and fibrine of the animal tissues 
and fluids, forming compounds insoluble in water. It is also stated to have 
a paralysing and anodyne local effect. After its absorption it produces the 
usual effects of the compounds of lead, and which have been already described 
(see ante, p. 727). 

Uses. — According to Mr. Tuson^ it is a valuable agent in the treatment of 
cancerous affections. It both allays pain and restrains morbid action. In 
hysterical hyi)er 0 esthesia of the breast, and in cases where pain is excited by 
the pressure of a tumour on the nerves of the part, it proves highly successful. 
It is also useful in allaying inflammation. 

Use. — It is employed in the form both of solution and of ointment. The 
solution is prepared by dissolving one drachm of the chloride in a pint of 
water. The ointment consists of 5j. of chloride and of simple cerate. 

Antidotes. — See ante, p. 731. 


126. PLUMBl IODroUM.-IODIDB OF LEAD. 

Formula Phi. Equivalent Weight 230. 

History. — Tliis compound was introduced into medicine by Cottereau and 
Verd6 Delisle. 

Preparation. — ^The London and Edinburgh Colleges give directions for 
the preparation of it. 

The London College orders of Acetate of Lead, Jix. ; Iodide of Potassium, Jvii. ; Dis- 
tilled Water, cong, j. Dissolve the Acetate of Lead in six pints of the Water, and strain ; 
and to these add the Iodide of Potassium first dissolved in two pints of the water. Wash 
what is precipitated, and dry it. 

By the mutual action of one equivalent of dry acetate of lead, and one 
ecjuivalent of iodide of potassium, we obtain one equivalent of iodide of lead 
and one equivalent of acetate of potash. PbO,A + KI=PbI-f KO,A The 
reacting proportions of iodide of potassium and crystallized acetate of lead 
are 1 65 parts of the former and 190 parts of the latter. Hence the London 
College uses an excess of iodide, supposing the acetate to be neutral. This 
excess is disadvantageous, since it retains a portion of the iodide of lead in 
solution (2KI,3PbI). 

If excess of acetate of lead be employed, a portion of oxiodide of lead 
(PbI,PbO) precipitates along with the iodide. 

If the acetate of lead employed to decompose the iodide of potassium, be 
contaminated with subacetate (as the sugar of lead of commerce usually is) 
a portion of oxiodide of lead (PbI,PbO) precipitates along with the iodide. 
This may be prevented by carefully saturating the subacetate witb^acetic acid 
But if excess of acetic acid be used, the precipitated iodide of lead contains a 
slight excess of iodine {superiodide of lead ?). 

The Edinburgh College orders of Iodide of Potassium, and Nitrate of Lead, of each, Jj. ; 
Water, Oiss. ; dissolve the salts separately, each in one half of the water ; aM the solu- 
tions ; collect the precipitate on a filter of linen or Wico, and wash it with water. Boil 


' Lancet, Jan. 13, 1844. 
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the powder in three gallons of water acidulated with three fluidonnccs of pjroligneons 
acM. Let any undissolved matter subside, maintaining the temperature near tlieboiling 
point ; and pour off the clear liquor, from which the iodide of lead will crystallize on 
cooling. 

. By the mutual reaction of nitrate of lead and iodide of potassium we ob- 
tain nitrate of potash and iodide of lead. PbO,NO® + KI=:PbI-hKO,NO®. 

The reacting proportions are one atom or 166 parts of nitrate of lead, and 
one atom or 105 parts of iodide of potassium ; or nearly equal weights of the 
materials, as ordered by'the College. 

Por pharmaceutical purposes, especially for the preparation of ointments, 
the pulverulent iodide is preferable to the crystalline or scaly kind. 

Properties. — It is a fine yellow powder, very sparingly soluble in cold 
water, but readily soluble in boiling water ; from wliich it for the most part 
separates, as the solution cools, in the form of golden yellow, brilliant, small 
scales. It is fusible. It combines with the alkaiine iodides, forming a class 
of double salts, called the i^lumho-iodidea or iodo-plutnbates. Caustic 
potask* dissolves it, and forms a plumbo-iodide of potassium and plumbate of 
potash. 1 It is soluble in acetic acid and in alcohol. 

Characteristics. — When heated, it first forms a yellow vapour {iodide of 
lead)j and afterwards a violet vapour (iodine), leaving a residue (lead), which, 
when dissolved in nitric acid, gives all the characters of solution of lead ^see 
ante, p. 726). Boiled with carbonate of potash, it forms carbonate of lead 
and io^de of potassium. 

Composition. — Its composition is as follows : — 


Lead ... 

Atoms . 

1 

En . m. 
104. .. 

Fer Cent . 

45-21 

Henry . 
... 45-1 

lodiuc 

1 

m .. 

54-78 

... 64-9 

Iodide of Lead 1 

230 .. 

99-99 

... 100-0 

Purity.- 

-It should be completely soluble 

in boiling water. 



Totally dissolved by boiling water, and as it cools separates in shining yellow scales. 
It melts by heat, and the greater part is dissipated first in ycUow, and afterwards in 
violet vapours. — Fk. Jjond. 

Bright ycUow: five grains are entirely soluble, with the aid of ebullition, in one 
fluidrachm of pyroligneous acid, diluted with a fluidounce and a half of distilled water ; 
and golden crystals are abundantly deposited on cooling. — Fh. Ed. 

Physiological Effects, a. On Animals. — Twenty-four grains of 
iodide of lead were given to a cat at two doses, with an interval of four hours : 
the animal suffered violent cohe, and died in thsee days ; but no signs of 
irritation were observed after death.^ Iodide of lead was given in doses of 
from gr. v. to jss. to a bull-dog : no effect was observed until the fifteenth 
day, when the animal refused food, and kept in the recumbent posture. He 
died on the eighteenth day, having swallowed altogether ten drachms and 
fifty grains of iodide. During the whole period he had only three or four 
intestinal evacuations.^ • 

j3. On Man. — ^Its effects on man have been imperfectly determined. It 
does not appear to act as an irritant when applied to the skin or ulcerated 
surfaces. Under the continued external and internal use of it, enlargements 

* Dumas, Traite de Ckim, iii. 37^ 

^ Patou, Journ. de CHm. iif. 41, 2nde 
® Cogswell, Eteay on Iodine^ 143, 
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of the lymphatic glands have disappeared, from which we infer a specific 
influence over the glandular and lymphatic system. In some cases it appeared 
to occasion irritation of the stomach. I have seen constipation induced by it. 
After its medicinal use for several weeks I have not observed any blue line on 
the gums. 

Uses. — ^It has been principally employed to reduce the volume of indolent 
tumours, especially enlargements of the cervical, axillary, inguinal, and 
mesenteric glands, both scrofulous and syphilitic. Jn these cases it should 
be simultaneously employed internally and externally. I have also given 
it in suspected incipient phthisis. I have used it in two cases of enlarged 
cervical glands, but without benefit. Vi^)eau' and others, however, have 
been more successful. 

Administration. — The dose is three or four or more grains. Dr. 
O^Shaughnessy^ says, ten-grain doses arc easily borne, without the slightest 
annoyance. Bally has given 30 grs. at a dose. It is administered in the 
form of pill. 

IINGBENTUM PICMBI lODIDI, L. ; Ointment of Iodide of Lead. (Iodide 
of Lead, 5j. ; Lard, ^viij. M.) — This is applied, by way of friction, to 
scrofulous and other indolent swellings. 

127. PLUMBI NITRAS.-N1TRATE OF LEAB, 

Formula PbO,NO®. Equivalent Weight 16C. 

History. — This salt was employed in medicine two centuries ago.® It 
has had various names ; such as nitrum saturninmiy plumbum nitricum, &c. 

Preparation. — The Edinburgh College gives the following directions for 
its preparation : — 

Take of Litharge, jivss. ; Diluted Nitric Acid, Oj. Dissolve tlie litharge to saturation 
with lh(‘. aid of a gentle heat. Tiltcr, and set the liquor aside to crystallize. Concentrate 
the residual liquid to obtain more crystals. 

The nitric acid combines with the protoxide of lead to form the nitrate of 
this metal. PbO -f- NO® =PbO,NO®. 

* Properties. — ^This salt crystallizes in regular octohedrons or modifications 
of these. Its solution in water is sweet and austere. The crystals decrepitate 
loudly by heat. 

Characteristics. — When subjected to heat in a glass tube this salt 
decrepitates and evolves the reddisli-brown vapour of nitrous acid. It 
possesses also the other characters of a nitrate which have been before stated 
(see ante, p. 412). It is known to be one of the plumbeous salts by the 
before-mentioned tests for these substances (see ante, p. 726). 

Composition. — ^This salt is anhydrous. Its composition is as foDows ; — 


Atoms. 

Oxide of Lead 1 .. 

Nitric Acid 1 .. 

JEW. Wt. 
.... 112 .... 
.... 54 

Per Cent. 
... 67'47 .. 
., 32-53 .. 

Bohereimr. 

.... 67-6 

.... 32-4 

Berzelius. 

.. 67-2225 ... 
,. 32 7775 ... 

Svanberg, 
... 67-403 
... 82-597 

Crystallized Nitrate Lead 1 .. 

.... ^ 

.. 100 00 .. 

100-0 

5i 

. lOOOOOO ... 

... 100-000 


' Lugol’s Essays, br Dr. O’Slwiughncssy, p. 206. 

2 Ihut. p. 207. , ^ 

3 Schroder’s Chymical Eii^ensaiory, by Dr. Rowland, pp. 199 and 255, Loud. 1669. 
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Physiological Effects. — Its general effects are similar to those of the 
other soluble salts of lead (see ante, p. 726). Its local action on the animal 
tissues depends on its affinity for albumen and fibrin. In a solution of 
albumen it forms a white precipitate^ composed, according to Lassaigne/ of 
albumen, 89*45, and nitrate of lead, 10*55. This precipitate is soluble in 
a great excess of albumen, as well as in solutions of ammonia and some 
neutral salts, as acetate of potash. Applied to mucous surfaces, wounds, and 
ulcers, it does not irritate, but promotes healthy secretions and the cicatriza- 
tion of ulcers. It decomposes the chlorides, sulphates, and hydrosulphurets 
contained in animal fluids : its power of decomposing sulphuretted hydrogen 
and the hydrosulphurets (with wl^h it forms sidpliuret of lead, PbS) renders 
it useful as a deodorizer. 

Uses. — Two hundred years ago this salt w^as employed in medicine as a 
remedy for astlima.^ In the last century it was administered to check 
hemorrhage and also in epilepsy.** * 

At the present time it is rarely used internally. In active hemorrhage 
from the lung I have sometimes prescribed a pill composed of sugar of lead 
and opium, and a mixture containing nitric acid : riitrate of lead would thus 
be formed in the stomach. With this combination I have succeeded in 
getting the system under the influence of lead in a much shorter time tjian 
by the use of sugar of lead only. 

Its principal use is as a topicfd agent. It has been employed in the treat- 
ment of wounds, ulcers, cancerous diseases, and cutaneous maladies. 

A solution of ten grains of nitrate of lead in an ounce of water, and 
coloured (probably with alkanet), constitutes Licbert^s secret remedy for 
cracked nipples, ^and which is sold in Paris and Prankfort under the name of 
GosnUitique infaillible ct prompt contre les gerqnres ou crevasses aux 
seins et autres!^ Two very fine leaden nipjdc-shields are sold along with 
the solution. The solution is to be applied to the nipple, which is then to 
be covered with a shield ; and this is to be repeated each time after the child 
has done sucking. The nipple is to be carefully washed with lukewarm 
water before the child is put to the breiist. This mode of treatment has been 
tried by Dr. Volz,^ and found to be most successful. He also speaks very 
favourably of the use of this solution in the treatment of chapped hands and 
cracked lips. 

Ledoyen^s disinfecting fluid is a solution of one drachm of nitrate of 
lead in an ounce of water. It completely destroys the unpleasant odour of 
animal and vegetable substances which are evolving sul})huretted liydrogen 
and hydrosulphuret of ammonia ; but there is no ‘evidence to show that it 
has any power of destroying miasmata.® 

Le Maitre de Eahodanges^ has employed the nitrate both to destroy putrid 
effluvia and for the preservation of animal substances. Its antiseptic power, 

^ Joum. de Chim, Med, t. vi. 2nde Serie. 

2 Schroder, op. cit. ^ 

^ Act. Ac. Cues* Nat, Curios, vol. i. obs. 16 (quoted by J. F. Gmelin) ; Apparatus Medicamin. 
vol. i. p. 419, 1795. 

^ A. Gesner and Oosterdyck Schacht, quoted by AschenbreQner,*i>/V> neuern Arzneimiltel, 1848. 

® Medidnische Zustmde, Pforzheim, 1839 (quoted by Dierbach, Die neuesten Nntdeckungen in 
der Mat. Med. Bd. 2er. S. 1225, 1843)? 

® Fhannaceutical Journal, vol. vii. pp. 63 and 110, 1847. . 

^ Acad, dcs Sciences, 8 Join, 1846. 
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however, is denied by the Editor of the 'Pharmaceutical Journal (vol. vii. 
p, 115). 

ADMiNisTBiKnoN.— Nitrate of lead may be administered internally in doses 
of from gr. J to gr. j. twice or thrice daily in the form of pill or solution. 

Externally, a solution of from 10 grs. to 5j. of the salt in an ounce of 
distilled water is used. 

Nitrate of lead was introduced into the Edinburgh Pharmacopoeia as the 
best salt for the preparation of iodide of lead (see antCy p. 742). 


128. PLUMBI ACETATES.-ACETATES OF LEAD. 

Five compounds of acetic acid and oxide of lead are known : of these one 
is the neutrtil acetate, and tiie other four arc basic salts. 


Hexacetate (crystallized) 6PbO,A,3HO 

Trisaoetate 3PbO,A 

Diacetate 2PbO,^ 

Sesquiacetate 3PbO,2A 

Neutral acetate (crystallized) PbO,A,3HO. 


Of these five acetates two only are employed in medicine, namely, the 
neutral acetate and the diacctate. The hexacetate is sometimes found in 
commercial white lead (see antcy p. 740). 


1. Plumbi Acetas.— ’Neutral Acetate of Lead. 

Formula PbO,A. Equivalent Weight 163. 

IIisTOUY. — Riiymond Lully and Isaac Hollandus were acquainted with this 
salt' in the 16tli century. It has been known by several appellations, as 
of lead (jiaccharuvi^ 0 eaUirni) y acetated ceruse [ccrussa acetatd)y 
and Huperacetate of lead { 'plumhi super acetas), 

PiiEPAitATioN. — Though directions arc given in the British Pharmacopoeias 
for its preparation, it is never made by the apothecary, but is procured from 
persons who manufacture it on a large scale. 

The Jiondon College orders of Oxide of Lead, rubbed to powder, Ibiv. and 3 ij. ; Acetic 
Acid ; Distilled Water, each, Oiv. Mix the aeid with the water, and add the oxide 
of l(*.ad to them, tiiid, a gentje heat being applied, dissolve it ; then strain. Lastly, 
evaporate the liquor that crystals may form. 

The Edinburgh College uses of Pyroligneous Acid (D. lOS't) Oij. ; Distilled Water, Oj. ; 
Litharge, ^xiv. 

The Didliii College employs of Carbonate of Lead, named Ceruse, any required quantity; 
Distilled Vinegar, ten times the weight of the Carbonate of Lead, 

In the above processes the protoxide of lead combines with acetic acid, and 
forms a definite compound. In the Dublin process carbonic acid is set free. 

Acetate of lead is sometimes, procured by partially immersing lead in pyro- 
ligneous or crude acetic acid. The metal attracts oxygen from the air, and 
the oxide thus formed unites with the acid. ^When leaden plates are exposed 
to the vapour of acetic acid in the air, they become incrusted with a mixture 
of subacetate and siibcarbonatc Qf lead. This being scraped off and dissolved 
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Pig. 137. 


in acetic acid, yields the crystallized acetate by evaporation. A brown or 
impure sugar of lead, made by digesting btharge in rough pyroligneous acid, 
is manufactured expressly for the use of dyers (Brando). m 

Properties. — The crystals of this salt belong to the oblique prismatic 
system. According to Mitschcrlich, they are isomorphous with acetate of 
baryta, and belong to the right prismatic system. Their 
taste is sweetish and astringent. In a dry and warm atmo- 
sphere they slightly effloresce, and are apt to be decomposed 
by the carbonic acid of the air, and thus to become partially 
insoluble. When heated, they fuse, give out their water of 
crystallization, and, at a higher temperature, are decomposed ; 
yielding acetic acid, acetone, carbonic acid, inflammvible 
gas, and water : the residuum is a pyrophoric mixture of 
lead and charcoal. Acetate of lead is soluble in both water 
and alcohol. The aqueous sdlution feebly reddens litmus, 
though it communicates a green colour to the juice of violets. 
A solution of the neutral acetate is partially decomposed 
by carbonic acid : a small quantity of carbonate of lead is precipitated, and a 
portion of acetic acid is set free, which protects the remaining solution from 
further change.^^^ 

Oharacterislicfi, — When heated with sulphuric acid, the vapour of acetic 
acid is disengaged. Its solution is known to contain lead by tlic tests for 
this metal already mentioned (sec aftie, p. 726). If a small quantity of acetic 
acid be added to the solution, a current of carbonic acid occasions no prci- 
cipitate. The ordinary acetate of the shops throws down a scanty wliite pre- 
cipitate {car ho Hate of lead) with carbonic acid. Wlien charred, it readily 
yields globules of metallic lead on the application of the blowpipe flame. 

Composition. — The neutral acetate has the following composition : — 


Crystal of Acetate 
of Lead, 


Atoms. 

En. Wt. 

Per Cent. 

Berxellus, 

Oxide of Lead 

. 1 

.... 112 

.... 58'95 

.... 58-71 

Acetic Acid 

. 1 

.... 51 

.... 20-84 

.... 20-97 

Water 

. 3 

.... 27 

.... 14-21 

.... 14-32 

Crystallized Acetate of Lead. . 

. 1 

.... 190 

.... 100-00 

.... 100-00 


Purity. — It sliould be readily and completely soluble in water. Sulphuric 
acid, or sulphuretted hydrogen in excess, being addcul to the solution to throw 
down the lead, the supernatant liquor should be completely volatilized by heat : 
any fixed residue is impurity. 

Dissolved by distilled water. By carbonate of soda a white j)r(‘cij)itMtc is tlirown down 
from the solution, and by iodide of potassium a yellow oik^ ; by liydrosulphuric ?icid it is 
blackened. Sulphuric acid cvolv(?s acetic vapours. By heat it iirst fuscis, and is after- 
wards reduced to metallic lead. — Ph. L. 

Entirely soluble in distiUed water acidulated with acetic acid : forty-iu^ht gnvins thus 
dissolved are not entirely precipitated by a solution of thirty grains of phosphate of 
soda.-P^. Ed. • 

Physiological Effects, a. On Vef/etnhlcs . — Marcet found the solution 
of acetate of ’lead injurious to plants; but Wiegmann declares it to be inert, 
and ascribes its inertness ta the formation of an insoluble salt (carbonate) of 
lead by the carbonic acid of the roots of the plants. 


Dumas, TraiU de Chim. t. v.^. lA 
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(3, On Animals, — Orfila^ found that in large doses the acetate of lead 
acted on dogs as an irritant, and caused vomiting, pain, and death. When 
the action was slower, and absorption took place, an afPection of the nervous 
system was observed, marked by difficult progression, and, in some cases, con- 
vulsive movements. The mucous membrane lining the ^imentary canal was 
found whitened (owing to the chemical influence of the poison), and, where 
the action was more prolonged, reddened. Injected into the veins, or applied to 
wounds, it affects the nervous system. Schloepfer® produced colica pictonum, 
paralysis, and convulsions in dogs, by the repeated use of small doses. Dr. 
A. T. Thomson*'* gave successively, one, two, three, and six drachms to a dog 
without any ill effect. 

y. On Man . — Applied to ulcers, mucous membranes, or other secreting 
surfaces, it acts as a desiccant and astringent. It reacts chemically on the 
albumen of the secretions and of the living tissues, and forms therewith 
compounds which are for the' most part insoluble in water and acids.^ Hence 
the difficulty with which this salt becomes absorbed. Some of its compounds 
with organic substances are, however, rendered soluble in water by acids (as 
the acetic, hydrochloric, and lactic). In large quantities, acetate of lead 
taken into the stomach acts as an irritant, and causes symptoms of inflamma- 
tion. ,of the stomach, viz. vomiting, burning in the gullet and stomach, and 
tenderness at the pit of the stomach ; but these are usually accoinpanied 
with colica pictonum, and are not unfrequently followed by convulsions, 
coma, or local palsy.® Ten grains taken daily for seven days caused tightness 
of the breast, metallic taste, constriction of the tiiroat, debility, sallow coun- 
tenance, slow respiration and circulation, turgid and tender gums, ptyalism, 
tightness and numbness in the fingers and toes, no nausea, pains of the 
stomach and abdomen, bowels confined.® The observations of Dr. A. T. 
Thomson and others (Van Swieten,^ Ileynolds, Latham, Laidlaw, Daniell, 
Christison, &c.) have, however, shewn that injurious effects from the use of 
large doses are very rare. I have repeatedly given five grains three times a 
day for ten diiys, without inconvenience. This dose was taken for a fortnight.® 
The blue line on tlie gums was then very distinct, and the patient com- 
plained of gri])ing pains in the bowels. A young man, sufleriiig with hm- 
inopfysis, and under my care in the London Hospital, took from July 21st to 
Aug. 27, 1842, 288 grs. of acetate of lead : at first in doses of 2 grs., then 
S grs., thrici*, daily. The leaden line on the gums w^as by no means well 
marked ; at least I have seen it much better marked from a smaller quantity of 
l('.ad. He experienced slight gripings. The hminoptysis was most distinctly 
relieved by it. He took the lead iiithe form of pills in combination with opium. 


* Toxicol, Gen, 

- (luolcd bv Dr. Christison, p. 507 • 

3 Und, Med. Qaz. x. 691. 

Dr. C. G. Mitscherlich, Brit. Ann. of Med, i. 204. 

* Christison, Treatise on Poisons, 3d edit. p. 512. — In a recent cfsc, an ounce of acetate of lead 
in solution caused, in a young girl, collapse and syncope, followed by vomiting and convulsions. 
OrJila detected lead in the urine {Pharm. Trans, No. vi. p. 119). 

« Laidlaw, Loud, Med, Repos. N.JS. vi. 292. ^ 

I Commentaries, vol, x. p. 236, Eng. edit. Van Swieten says colic was induced by the use of a 
drachm of lead in an emulsion every day for ten days. ^ 

^ In the Joum. da Ckim, Med. (t. vi. 21e Serie, p. 97) a case is related of death from this salt. 
The patient, a boy of 15 ycaijf- of age, affected with a phthisical malady, took from a \ gr. to grs. ii. 
four times a day, until he had taken 130 gr^ without any ill clTcci. A month after he was seized 
with colic, whi^ was foUowecf by piL'alysis and death. 
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Dr. Christison has given eighteen grains daily for eight or ten days without 
any unpleasant symptoms whatever, except once or twice slight colic. 

During its employment the gums should be frequently examined, in order 
that the earliest appearance of the blue line, before referred to, mjy be 
detected. Whenever this salt gives rise to any obvious effects, they are those 
of the plumbeous preparations in general, and wliich have been already de- 
scribed. Its medicinal action, therefore, is sedative and astringent. 

Uses. — Acetate of lead is administered to diminish the diameter 

of the capillary vessels, and lessen circulation, secretion, and exhalation. 

Thus, we employ it in profuse discharges from the mucous membranes ; 
as from the lungs, alimentary canal, and even the urino-genital membrane. 
In the mild cholera, so common in this country towards the end of summer, 
I have found acetate of lead in combination with opium most efficacious where 
the chalk mixture failed. I have used this combination in a few casps of 
malignant cholera, and in one or two with appaitnt benefit. In colliquative 
diarrluea and chronic dysentery it occasionally proves serviceable.^ In 
phthisis it has been found beneficial, but only as a ])alliativc ; namely, to 
lessen the expectoration, check the night-sweats, or stop the harassing diar- 
rhma. Dr. Latham^ speaks most favourably of the use of sugar of lead and 
opium in checking purulent or semi-purulent expectoration. I havj? , re- 
peatedly seen it diminish expectoration, but 1 have generally found it fail in 
relieving the night-sweats, though I^ouquier sup})osed it to possess a specific, 
power of checking them : they lue more frequently benefited by diluted sul- 
phuric acid. 

In sanguineous exhalations from the mucous membranes, as epistaxis, hav 
moptysis, and Inematemesis, and in uterine hemorrhage, it is ein])loyed with 
the view of diminishing the calibre of the bleeding vessels, and thereby of 
stopjring the discharge : and experience has fully established its utility.^ It 
may be employed in both the active and passive states of hemorrhages. It is 
usually given in combination with oj)ium. 

In bronchitis, with profuse secretion, it proves exceedingly valuable.'^ It 
lias been employed also as a remedy for mercurial salivation.® It has been 
a])plied for this affection in the form of gargle by Somin6.® Unless care be 
taken to wash the mouth caTefully after its use, it is aj)t to blacken the tc(;th. 
On the same principles that we administer it to check excessive mucous dis- 
charges, it has been employed to lessen the secretion of pus in extensive 
abscesses attended with hectic fever. 

There are some other cases in which experience has shewn ac(?tate of lead 
is occasionally serviceable, but in which we st;e no iieccissary connection 
between its obvious effects on the body and its remedial j)oivers ; as in 
epilepsy, chorea, intermittents, &c. 

As a topical remedy, we use acetate of lead as a sedative, astringent, and 
dessicant. An aqueous solution of it is applied to inflamed parts, or to 

^ See Dr. Burke, On the good Effects of a MiHure of Acetate of Ltuid and Tmctnre of Opium, 
in the Eysenterg which occurred in Euhlin in 1825, iu the Edinhuryh Med. and Surg. Journal, 
vol. xxvi. p. 56. ^ 

^ Med. Trans. tJolL Fhys. v. 341. 

® Keynolds, Tran 4 . cf Coll. Ehys. Tendon, iii. 217 ; Davies, Med. and Phys, Jovm. Jan. 1808, 
p. 8 ; also, Mitchell, ibid. p. 69 ; ana Latham, op. cit. 

* Henderson, Land. Med. Gaz. May 8, 1840. 

® Daniel], Lond. Med. Bepos. N.S. vi. 308. 

® Archiv. Gen. de Med. i, 483. 
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secreting surfaces, to diminish profuse discharges. Thus, we use it in 
phlegmonous inflammation, in ophthalmia, in ulcers with profuse discharges, 
in gonorrhoea, and gleet. In the sloughing and ulceration of the cornea 
which attend purulent and pustular ophthalmia, its use should be prohibited, 
as it forms a white compound wliich is deposited on the ulcer, to which it 
adheres tenaciously, and in the healing becomes permanently and indelibly 
imbedded in the structure of the cornea. The appearance produced by this 
cause cannot be mistaken : its chalky impervious opacity distinguishes it from 
the pearly semi-transparent structure of even the densest opacity produced by 
common ulceration.^ The white compound consists of oxide (acetate ?) of 
lead, animal matter, much carbonate of lead, traces of phosphate and cliloride 
of the same metal.^ 

A solution of acetate of lead may be employed as a disinfectant instead of 
the nitrate (see anU^ p. 745). 

Administration. — Acetaffe of lead may be administered internally in doses 
of one or two grains to eight or ten grains, repeated twice or thrice daily. 
Dr. A. T. 'rhomson advises its exhibition in diluted distilled vinegar, to 
prevent its change into carbonate, which renders it more apt to occasion colic. 
It is usually exhibited in the form of pill, frequently in combination with 
opiuiji. Acetate of lead and opium react chemically on each other, and 
produce acetate of morphia and mcconatc, with a little sulphate of lead. 
Experience, however, lias fully established the therapeutic value of the com- 
bination. Sul[)huric acid (as in infusion of roses), sulphates (as of magnesia, 
and soda, and alum), phosphates and carbonates, should be prohibited. 
Sulphuric acid, the sulphates, and phosphates, render it inei’t : the carbonates 
facilitate the production of colica pictonum. Common (especially spring) 
water, which contains sulphates, carbonates, and chlorides, is incompatible 
with tliis salt. The liquor aininoniie acetatis is incompatible with it on 
account of the carbonic acid usually diffused through this solution. 

1. CERATUM PLllMBI ACETATIS, L. ; Unguentum Plumhi Acetatis, 
E. D. \ Unguenium Saturnimim ; Cerate of Hugar of Lead. (Acetate 
of Lead, powdered, ^ij. ; White Wax, ^ij. ; Olive Oil, fjviij. Z. — Simple 
Ointment, 3 XX. ; Acetate of Lead, in fine powder, jj. E . — Ointment of 
White Wax, Ibiss. ; Acetate of Lead, 33 . I). Mix.) — An excellent soothing 
application to irritable ulcers, painful excoriations, and blistered surfaces. 

2. PIlUliE PLBMBI 0P1ATA5, E. ; Acetate of Lead and Opium Pills. 

(Acetate of Lead, sLv jiarts ; Opium, one part ; Conserve of Eed Roses, 
about one part. Beat them into a proper mass, which is to be divided into 
four-grain pills. — This pill may be made also with twice the quantity of 
opium). — ^Each pill contains three grains of acetate of lead, and half a grain 
of opium. I have before stated that, notwithstanding a mutual decomposition 
is effected between acetate of lead and opium, the resulting compound is a 
most efficacious one. The Edinburgh College, therefore, has done wisely in 
countenancing the combination, but the permission to . vary the strength of 
the pill is higlily objectionable. In heemoptysis, profuse secretion of bronchial 
mucus, obstmate iarrhoea"^ and dysentery, its effects are most valuable. 
Dose, one to three grains, ^ 


^ Dr. Jacob, Dublin Hospital Reporis^ v.i869 ; also, Velpeau, Land, Med. Gaz. Oct. 5, 1839. 
® Dr. Apjohn, op. ait. p. 402. 
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2. Plumbi Diaceta8.*-Diacetate of Lead. 

Formula 2PbO,A. Equivalent Weight 275. 

History. — This compound was known to Basil Valentine in the fifleentli 
century,. It owes its reputation as a medicine principally to the j)rais(‘s 
bestowed on its solution by M. Goulard^ in the latter end of the last century. 
He called it extract of mturn {extract urn saturni). It is frequently 
termed Goulards extract. 

Preparation. — The following are the directions of the British Colleges for 
the preparation of the solution of diacetate of lead {liquor plum hi diacetatls, 
L, ; plumhi diacetatis solutio, E. ; plumhi suhacetatis liquor , D.) 

The London College orders, of Acetate of Lead, Ibij. aiul ^iij. ; Dxidc? of Lead, rubbed 
t^ T)owdcr, Ibj. and ^iv. ; Water, Ovj. Boil them for lialf an lionr, frequently stirrinpj, 
and when the liquor is cold, add of distilled Water as much as may be sufficient to measure 
with it six pints ; lastly, strain [the solution]. 

The Edinburgh College employs, of Acetate of Lead, Jvj. and ; Litharge, in fine 
powder, §iv. ; Water, Oiss. 

The acetate of lead combines with an additional e(|uivalent of oxide of lead 
to form the diacetate. This process yields an uniform product. 

The Dublin College employs, of Litharge, one part ; Distilled Vinegar, twelve parts. 
Boil together in a glass vessel until clevcji parts of the fluid rcjiiain ; then lot the liquor 
rest, and when the impurities have subsided, let it be filtered. 

In this process the acetic acid unites wiili the oxide of lead to form a sub- 
sfiit. This method of preparation is objectionable, since the strength of tlie 
solution depends on the strength of the vinegar, which is subject to variation. 

Properties. — It is a transparent and colourless licpiid. Prepared according 
to the London Pharmacop(r3ia, its specific gravity is 1*260 : according to tlie 
Dublin Pharmacopoeia, it is 1*118. Its taste is sweet and astringent. By 
eva{)oration it yields crystals of the diacetate of lead, which, according to Dr. 
Barker, are flat rhomboidal prisms with diliedral summits. 

Characteristics. — The presence of lead and ticetic acid in this solution 
may be known by the tests before mentioned for acetate of lead. 

Erom the neutral acetate it is distinguished by the copious prccij)itaie wliich 
it produces with carbonic acid, as well as with mucilage. Solution of the 
diacetate of lead forms a precipitate with most vegetable colouring matters. 

Composition. — This liquid is an aqueous solution of the diacetate of lead. 
The solid hydrated diacetate having a crystalline aspect has, according to Dr. 
Thomson,* the following composition : — 



Atoms, 

Eq. Wt, 

Per Cent. 

Oxide of Lead ... 

2 

224 

01*37 

Acetic Acid 

I 

51 

13-97 

Water 

10 

yo 

24-66 

Solid Hydrate#Diacetate of Lead... 1 

365 

100*00 


But, according to Schindler, the ciystals dried at a^temperature under 122^, 


' A Treatise on the Effects and various Preparations of Lead, particularly of the Extract of 
Saturn, Jor different Chirurgieal Disorders, 2d edit. Loud. 1770. 

* First Principles of Chemistry, vol. ii. p. 373. 
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F, consist of 2PbO,A,2HO ; but dried at 158°, F. their composition is 
2PbO,A,HO. 

PuRiTY.-^Wlien this compound has been prepared with common vinegar, 
it has a brown colour. The properties of the pharmacopoeij^ preparation arc. 
as follows : — 

Its sp. gr. is 1*260. Its other properties are similar to those of the last preparation. 
—•PA. Jjond, 

A copious precipitate is gradually formed when the breath is propelled through it by 
means of a tunc.— PA. Ed. 

Physiological Effects. — Its effects are analogous to the acetate. Its 
chemical action on the living tissues depends on its affinity for albumen and 
fibrine. In a solution of albumen it occasions a white precipitate, composed 
of albumen and diacctate of lead. According to Lassaigne,^ the precipitate 
caused in an albuminous lipiior by the trisacetate of lead consists of albumen 
71 ‘67, and trimeetafe of lead 28*33. This precipitate is soluble in an 
excess of the solution of the trisacetate, as well as in concentrated solutions of 
several salts (as acetate and nitrate of potash), and of caustic ammonia. f)r. 
A. T. Thomson^ asserts, from his experiments on animals, that the diacetate 
has more tendency to cause colic than the neutral acetate, because it is more 
readily converted into carbonate of lead. It is employed in medicine as a 
local astringent and sedative. Paralysis is said to have resulted from its 
external use. 

Uses. — It is employed, when diluted, to promote the resolution of external 
inflammation, to check profuse discharges from suppurating, ulcerated, and 
mucous surfaces, and to alleviate local pains. Thus it is applied to parts 
affected with either phlegmonous or erysipelatous inflammation, to whitlocs, 
to inflamed tendons, aponeuroses, or absorbent glands ; in ophthalmia, to 
contusions, sprains, burns, wounds (wdiether incised or lacerated), to blistered 
surfaces, ulcers, abscesses, &c. 

It is said to hl^^e proved successful, when administered internally, in 
hydrophobia. 

The diacetate, as well as the acetate and nitrate, may be used for disinfect- 
ing purposes (see antey p. 745). • 

Administration. — It is employed diluted with w’^ater, added to poultices, 
or mixed with fatty matters, and applied as an ointment. 

1. llfiBOR PlllMBI DIACETATIS DILIITIIS,^. , VUimhi Suhacetatis Liquor 
compositus, D. (Solution of Uaacetate of Lead, f5iss. ; Distilled Water, Oj. ; 
Proof Spirit, 5ij- M.) — ^This preparation is an imitation of the water of 
Saturn y or vegeto-mineral water of Goulard. It is commonly termed, in 
the shops, goulard water. It should be transparent and colourless ; but 
when prepared with common water it is more or less milky, owing to the 
formation of carbonate, sulphate, and chloride of lead. Itds also more or less 
turbid if it be made with distilled water which has been exposed to the air, and 
in consequence has absorbed carbonic acid. The §mall quantity of spirit 
employed can be of no service. The quantity of the solution of diacetate of lead 
employed in making Goulard water is much too small; it should be, at least, 
three times, and in some cases I have used si^ times as much. I have never 

’ bourn, de CUm.vMed. t. vi. 2e Serie, p. 299. 

- L^nd. Ved. Gaz. vol. v. p. 638 ; vol. x. p. 693. 
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seen a^y ill effects from its use, though it is said to have become absorbed in 
some cases. The same objection applies to the use of this compound*as to 
%iat of the neutral acetate, in ulceration of the cornea (see afftf*, p. 750). 

Goulard water is used as a cooling, sedative, and astringent wasli in the 
cases already enuiiferated for the Goulard^s extract. A j)oultice, composed of 
crumb of bread and Goulard water, is sometimes a very useful application 
to phlegmons, painful wounds, irritable ulcers, &c. &c. 

2. CERATIIM PLIJMW COMPOSITIJM, L. ; Compound Cerate of Lead, 
(Solution of Diacetate of Lead, f5iij.; Wax, jiv.; Olive Oil, Oss. ; Camphor, 
5ss, Mix the melted Wax with eight fluidounces of the Oil ; then remove 
them from the fire, and^ when first they begin to thicken, gi*adually add the 
solution of Diacetate of Lead, and stir them constantly with a spatula until 
they cool ; lastly, with these mix the camphor dissolved in the rest of the oil). — 
Tliis is the cerate of saturn of M. Goulard, and is commonly called 
Goulard! a cerate. If made with yellow wax if becomes white in blotches 
owing to the decoloration of the wax. If it be made with white wax it is 
more liable to become rancid. Docs this depend on the spermaceti contained 
in the white wax of commerce ? It is employed as a dressing to wounds and 
ulcers, for the purpose of allaying irritation and appeasing pain. With the 
same views it is also applied to excoriated surfaces, burns, scalds, blistejred 
surfaces, and irritable cutaneous affections. Opium is sometimes advan- 
tageously combined with it* 

3. CERATIIM SAPOMS, L, ; Soap Cerate , — This contains subaeetate of 
lead. It has been before described (see ante, p. 500). 


129. EMPlJASTRUM PLUMBI.-PIJASTER OF 

History. — This compound was known to the ancienjp : both l^liny^ and 
Gelsus^ give a formula for a plaster used by the Roman surgeons, which is 
almost identical with that for the officinal plaster of lead. It is commonly 
sold in the shops as diachylon or dinrhylurn (from ihrouyh, and xvKo^, 
juU^e). 

Preparation. — The following are the diroclions of the British Colleges 
for its preparation : — 

The Lm^n College orders of Oxide of Lead, nibbed to very fine powd(;r, Ibvj. ; Olive 
Oil, Comg, j. ; Water, Oij. Boil them together with a slow fire, coiistfintly stirring, until 
the Oil and Oxide of Lead unite into the consistence of a*plastcr ; but it will be proper 
to add a little boiling water, if nearly the whole of tliat M'hioh was used in the beginmng 
should be evaporated before the end of the boiling. 

The Edinburgh College orders of Litharge, in fine powdi^r, ^v. ; Olive Oil, f^xi]. ; 
Water, fjiij. Mix them ; boil and stir constantly till the oil and litliarge unite, niplaciiig 
the water if it evaporate too far. 

The process of the Lublin College is similar to that of the Tiondon College. 

Olive Oil is a compound of oleine [oleate of ylge.erine) and margarine 
{margarate of glycerine). When subjected to heat with litharge and 
some water, the ‘oxide of lead combines with olcid and margaric acid, and 

* Uisi, Ntd. xxxiv. 53. 

“ Le MedwinUy lib. v. CAV. xix. 
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sets free glycerine, which remains dissolved in the water. The mixt\fre of 
oleate |nd margarate of lead constitutes emplafitrum plumbi (see ante^ p. 
564). The water employed in this process serves two purposes: — it 
moderates the heat and facilitates the union of the acids with the oxide 
of lejid. 

Products. 

Solution of Glycerine. 


' Oleate of Lead . ... > Emplast. 
Margarate of Lead J Vlumhi. 

Propertiks. — It is met with in the shojis in cylindrical rolls, of a greyish 
or yellowish-white colour, brittle wdieu cold, but softening and ultimately 
fusing by heat. It is insSluble in w^ater, and nearly so in alcohol. It has 
no taste, but a sliglit though peculiar odour. 

Charaefcristics. — When heated it fuses, then decomposers, gives out in- 
flammable gas, and leaves a carbonaceous residue, which, when heated in a 
close vessel, yields globules of lead. Ether dissolves oleate but not margarat e 
of lead. 

Composition. — Lead plaster consists of oxide of lead, oleic acid, and 
fuarf/aric acid. The proportions have not been precisely ascertained. The 
two compounds which oleic and margaric acids form with oxide of lead are 
probably basic salts. 

Effects and IFses. — This plaster is employed in surgery, on account of 
its adhesiveness and the mildness of its locd action ; for it rarely excites irri- 
tation. It is used to keep the edges of wounds together in persons with 
delicate skins. Spread on calico it fonns a good atrapping for giving sup- 
j)ort and causing pressure in ulcers of the leg, — a most successful mode of 
treating them, and for which we are indebted to Mr. Baynton. 

In pliarmacy it serves as a basis for various other plasters. 

1. EMPLISTRIIM RESINA, L. ; Emplastram liesinomm, E.; Emplas- 
tram hithargyri cum Ilesiud, D. ; Resin Plaster, (Itcsin, Ibss. [Bj. E,'\ 
Lead Plaster, Ibiij. [ 5 v. E . ; Ibiijss. 1).'] To the plaster of lead, melted with 
a slow fire, add the Resin, powdered, and mix.). — This is the common ad- 
hesive plaster [emphistrum adJmsivum), and is kept in the shops ready 
spread. It is employed to retain the lips of wounds in contact, as in cuts, 
surgical operations, kc. It is more adhesive than lead plaster, but at the 
same time somewhat more irritating, and it occasionally causes excoriation. It 
is employed as a strapping for dressing ulcers on Baynton^s principles. 

2. EMPLASTRIIH SIPONIS, L. E. D. ; Soap Plaster, This contains 
lead plaster (see ante, p. 570). 

3. BNGUEMTM PLBMBI COMPOSmiM^ Compound Oin tment of Lead. 
(Prepared Chalk, 3viij . ; Distilled "V ine^ar, f^vj. ; Plaster of Lead, Ibiij.; 
Olive Oil, Oj. Mix the chalk with the vinegar; and, when the etfervescence 
has ceased, ^d gradually the solution to the plaster and oil melted with a 
slow fire, and stir constantly until they are cooled). — By the action of the 
acetic acid on the duilk, aif acc^jate of lime is procured, and carbonic acid 
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evolved, and the acetate of lime ia then mixed with lead pLister and oil. This 
compound is an imitation of Kirkland's neutral cerate, which is uspd as a 
dressing to indolent ulcers. It is employed by Mr. Higginbottom,^ under 
the name of neutral ointment, as a defence for ulcers after the application 
of nitrate of silver. 


130. Plnmbi Saccharas.— Saccharate of I«ead. 

Formula PbO,Sac. Equimletii Weight 20S. 

By the action of nitric acid on sugar, an acid has been obtained which is known by the 
various names of oxalhydric^ hydro-oxalic^ and mccharic acid. The fonnula for the 
aiiliydrous acid, according to the analysis of Heintz,* is C‘il‘07=Sac. Tliaulow had 
previously given, for the hvdrated acid, the formula C*2H'^0'’+5H0. 

Saccharate of lead was first used in medicine by Dr. S.fEUiott Hoskins.® This salt is 
best obtained % saturating an aqueous solution of saccharic acid with freshlv precipitated 
and moist carbonate of lead, added in small successive portions : the first generally 
dissolve, but afterwards the saccharate falls in proportion as saturation ensues, in the 
form of a white powder, very sparingly soluble in boiling water. 

Saccharic acia exerts no greater action on phosphatic concretions than malic acid ; and 
saccharate of lead is inert ; but the acid saccliaratc of lead is an active dccomponent of 
phosphatic calculi, though mild in its action on the living tissues. 

Dr. Hoskins prepared, what he calls nitro-saccharate of lead, by dissolving a ])ortion of 
pulverized saccharate of lead in a sufficient quantity of cold dilute nitric acid (one acid to 
nineteen water). The solution was filtered and gradually evaporated, by which amber- 
colourcd crystals in the fonn of rc^ar hexagonal plates or prisms were obtained. These 
he calls the nitro-saccharate of lead. 

A solution of nitro-saccharate of lead was prepared by moistening one grain of nitro- 
sjiccharate of lead with five drops of i)ure saccharic acid, and dissolving in a fiuidouncc of dis- 
tilled water. The solution was bland without any astringency, though it possessed a sliglit 
acid reaction. It acted rapidly on phosphatic calculi ; but was so mild in its influence on 
the urcthnd and coiijunctival membranes as to be tolerated with perfect impunity. 
Injected into the bladder of sheep daily for several weeks, it excited no untoward sym})toms. 
It was thrown daily, or every second day, into the bladder of an old gentleman who had 
long suflered from vesical afiection, accompanied with alkaline urine, pliosphatic sediment, 
Jiiid copious formation of ropy mucus. It was retained in the bladder for fifty mbiutcs. 
The patient was much benelitcd by the practice. 

In two cases in which calculi existed in the bladder it was injected without any in- 
jurious effect, and in one of the cases with positive comfort. 

These experiments show that the solution, which possesses active dec^omposing powers 
on phosphatic calculi out of the body, is neither irritating nor injurious when introduced 
under proper restrictions into the bladder. Farther experiments, hovievcT, demonstrativi'. 
of its tnerapeutic value, are required. 


131. Plnmbi Tanna4i.— Tannate of Lead. 

Plumbum scytodepsicum ^ — Pure tannate of lead is obtained by adding tannic acid to a 
solution of acetate of lead : the precipitate is to be collected on a filtc^r, and dried. 

Tannate of lead has been rdbominended by Autenricth* in cases of parairimma decuhitum, 
or bed sores. 


* 'Essay on the Use of Nitrate of Silver , 2d edit. p. 119. 

* Ch(tin. Gas. vol. ii. p. 255, 1844 ; riso, Braude’s Manual of Chemistry^ vol. ii. p. 1315, 1848. 
® Philosophical Transactions for 18®, p. 7- 

Seytodepsicus, (ricvToScifrtKdr, helontfmy to curriers j from .aricOTOs, n hide, especially a tanned 
hide, and to make supple ; acidam scytofle)tsicum,^dXimc, acid. 

* Journ. de Chiwie Med. Mars ; British Annals <f Medh^ine, fuue 2, 1837* 
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The cata^lasrm ad decubitnm, Ph. Boniss., or ilie ungmnfvm ad decvUtnm Autenrieihi, 
is thus prepared : — Boil §ij. of bruised oak bark in a sufficient cpiantity of common 
water to yield ^viij. of decoction. To the strained decoction add 51]. of the solution of 
diacetate of lead, ^ic precipitate collected by a filter, weighs about throe ounecs. Add 
to it while moist 5ij. of rectified spirit. It is to be used while moist, and of the consis- 
tence of a thick Imiment. 

In sloughing bed sores Dr. Tott* used with success an ointment {ungtimtnm phmhi 
tannatis) composed of two drachms of the dried taunatc of lead, and one ounce of rose 
ointment. 

C. Simon employed the tannate either as ointment or as a dusting powder in clironic 
ulcers of tJie fV^et ; and Fontane;m uscmI an ointment composed of one part tjnnate and two 
parts rose ointment in white swelbug.- 


Order XXVII. IRON AND ITS COMPOUNDS. 

132. FERRUM.— IRON. 

Symbol Yq. Equivalent Weight 

History. — ^This Tnetal^ called by the alchymists Mars, $ , was known in 
the most ancient times. Moses,^ frequently mentions it^ represents it as 
being known to the antediluvian patriarchs. It was em[)loyed medicinally at 
a very early period, namely, above years ago. Indeed, it a])j)cars to 

have been the first mineral used internally ; and a curious anecdote is given 
of its introduction into medicine. Melampus (a sliejdierd supposed to possess 
supernatural powers) being applied to by Iphicles, son of Philacus, for a 
remedy against impotence, slauglitered two bulls, tlu^ intestines of which lu^ 
cut to pieces, in order to attract birds to an augury. Among the animals 
which came to the feast was a vulture, from whom Melampus pretended to 
learn that his patient, when a bby, liad stuck a knife, wet with the blood of 
some rams, into a consecrated chesnut tree, and that the bark had subse- 
quently enveloped it. The vulture also indicated the remedy, namely, io 
procure the knife, scrape off the rust, and drink it in wine, for the space of 
ten days, by which time Iphicles would be lusty, and capable of begetting 
cliildren. The advice thus given by Melamjius is said to have been followed 
by the young prince with the most perfect success 

Natural History. — Iron is met with in both kingdoms of nature. 

a. In the Inorgantzed Kingdom. — ^Few minerals arc free from iron. It is found in 
the metallfoi state {^lative iron^ meteoric and terrestrial), iu combination with oxygen 
{hamiatite, mJcaceom iron, broyon iron done, and magnetic iron ore), with sulphur {iro?? 
pyrites, and magnetic pyrited), with chlorine (iu the mineral called pyrosmalite), and with 
oxygen and an ac^id (carbonate, phosphate, sulphate, arseniate, tungstate, tantalate, tantalite, 
iitaniate, chromite, oxalate, and silicate). It is the colouring principle of many minerals. 
Its existence in mineral waters lias been already noticed (sec ante, p. 296). 

i8. In the OKGANijfiED Kingdom. — It occurs in the ashes of most plants, and in the 
blood and some other |^arts of animals. 

Extraction. — vtn Sweden, iron is extracted from magnetic iron ore 
(Fe0,re203) and,' micaceous iron (Ee^O'^) ; in England, principally from 
clay iron: ore (an impure* carbonate of iron, TbO,CO^). 


* Bierbach, J>hc neuestm Entdechmgen in der MnK Med. Ud. ii. S. 1227, 1843. 

* Ibid. Bd. ii. ^S. \m and 1229. 

* Genesis, iv.^ 22 ; Heuieronoiny, W. 20, viii. 9. 

■* La Clerc, Ijist. ate la Kedecine. 



ExTiucTiONj Peoperties. 


757 


Clay iron ore (technically called mine) is roasted on lar^re heaps of coal, 
by which it loses carbonic acid, water, and sul])hur. It is then smelted with 
a flux (in South Wales this is limestone; in the forest of Dean, clay) and 
coke. The flux and tlie earthy particles of the ore run down into a slag 
(chiefly composed of silica in combination with lime, alumina, magnesia, and 
the protoxides of manganese and iron). The carbonate of iron is deprived of 
it s oxygen by the carbon of the coke, and the iron, in combination with carbon, 
is melted and run into moulds, where it cools and forms sow-metal, ing-metal, 
OY pig 4r 071,, OT cast iron {Jh'nwi fasum). ^ 

Cast iron is an impure cai buret or suhcarhiret of iro?7, which may be 
represented by the formula Pe^C. Besides this subcarburet of iron, it contains 
usually silicon, phosphorus, and manga fuse. There are three kinds of cast 
iron, viz. black, grey or mottled, and white. 

To deprive iron of the substances with which it is combined in cast iron, 
the latter is successively submitted to the procesSes of refilling, puddling, 
and welding, by which it is converted into wrought iron [ferruni cusum). 
The essential objects of these processes are to burn off the carbon of the cast 
iron and to oxidize the silicon, by which silicic acid is formed : this unites 
with oxide of iron.^ 

PiioPER'iiES. — ^Thc primary form of the crystals of native iron i!s thereg^ilar 
octohedron. Pure iron lias a whitish-grey colour, or, according to Berzelius,, 
is almost silver-white. When polislied, it has much brilliancy : its taste is 
peculiar and styptic ; when rubbed, it becomes odorous. Its ductility and 
tenacity are great, its malleability comparatively small. Its sp. gr. is 7 * 788 , 
but diminishes by rolling or drawing. it 

Iron is magnetic (sec ante, p. 57). Pure iron, commonly called soft iron, 
when subject to the influence of a magnet, becomes magnetic and capable of 
attracting another piece of iron; but immediately the influence of the magnet 
is withdi-awn, it loses its magnetic ])ro])eriy. The carburets of iron, as steel 
and cast iron, retain, on the other hand, their magncjtic properties under s the 
same circumstances, and become perniancnt magnets. When heated to 
redness, iron ceases to be magnetic. 

When iron is exposed to moist air, it becomes covered by a coating of 
hydrated oxide of iron, called rust of iron. When a spot of this is formed, 
the metal is xjupidly oxidated, because there are foripcd the elements of a voltaic 
pile, of which the rust is the negative pole, and the metallic iron the positive 
pole. The oxidation is accelerated by the presence of carbonic acid in the 
air. Rust usually contains ammonia. When iron is coated witii zinc to 
preserve it from rusting, it is said to be galvanizM, Iron and zinc are two 
elements of a voltaic pile, of which the iron is negative to the zinc. 

Considered with respect to its action on acids, iron is said to be either 
active or passive. In general, nitric acid, of sp. gr. 1*35, acts powerfully oa 
iron, and fonns a solution of the nitrate of iron. Iron which undergoes this 
change is said to be activg. But various circumstances (such as immersing 
the metal in fumkig nitric acid, &c, &c.) are capable of throwing the iron 
into a passive condition, in whicli it resists the action of acids. 

It requires a Very intense heat (=3300® F,, acebrding to Daniell) to fuse 
it, and in the softened state, pluvious to melting, it is capable of being welded, 

* For further details respi^tiiig the manufacture of iron, see the articte Mmtfacture of Jron^ in 
the Library of Useful Knowledge; also, Treatise on Irortand Steef in Larditer*8 CgclopaiUa; and 
Braude’s Manual of Chemistry. 
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GharacterUtici ^, — Iron readily dissolves in diluted sulphuric acid, with 
the evolution of hydrogen gas. Fc4* H0,S0'^=Fe0,S03+ H. 

The solution of protosulpliate of iron readily attracts oxygen from the air, 
by which a portion of protoxide (FeO) is converted into sesquioxide of iron 
(Fe^O^). Hydrosulj)liuret of ammonia occasions a black pre- 

cipitate (FeS) when added to the solution. Caustic potash or ammonia pro- 
duces a wliitish precipitate (FeO,il( )), which becomes greenish, and ultimately, 
by exposure to the air, reddish-brown (Fe^O^^SHO). Ferrocyanide of 
potassium causes a white, or bluish-white precipitate, which, by exposure to the 
air, ultimately becomes blue. Ferridcyanide of potassium occasions a dark 
blue preci})itate, called Turnbull’s blue. Binoxide of nitrogen communicates 
a greenish-brown colour to a solution of protosulphatc of iron (see ante, p. 408). 

By boiling the solution of the protosulphate with a little nitric acid, we 
obtain in solution persulphate of iron. This yields, with ferrocyanide of potas- 
sium, a blue precipitate Prussian blue) ; with ferridcyanide of potassium, 
a deep green solution, but no precipitate ; with sulphocyanide of potassium, a 
red colour, owing to the formation of a soluble persulphocyanide of iron 
(2Fe,3CyS2) ; with meconic acid, a red coloured liquid (Fe203,Mec) ; with 
gallic or taqnic acid, a pur])le or bluish-black precipitate ; with succinate of 
amfnonia, a tight brown precipitate (Fe2()3,2Suc) ; with benzoate of ammonia 
a yellowish-brown precipitate (Fe^O*'*,;iBz) . 

Physiological Efi'ects. a. or Metallic iron. — Iron is probably inert, 
or only acts mechanically (sec ante, p. 180), so long as it retains its metallic 
form ; but it/eadily oxidizes in the alimentary canal, and thereby acquires 
medicinal power (see ante^ p. 101). As acids promote this chemical change, 
acid wanes and fruits assist in rendering the metal active, while alkalies and 
their carbonates have an opposite effect. The oxidizement of .the iron is 
attended with the evolution of hydrogen gas, which gifes rise to unpleasant 
(jnjptations. If sulphur be taken along wa'th iron, hydrosulphuric acid is 
developed. Like the ferruginous preparations generally, the internal employ- 
ment of iron causes blackening of the stools, owing to the formation of the 
hydrated sulphiiret of iron (see ante, p. 189). The nature of the effects 
produced by oxide of iron formed in the alimentary canal will be best examined 
hereafter under the h(5ad of ferruginous preparations. I may, however, 
remark here?, that it is one of the few metals which by oxidizement is not 
rendered more or less poisonous. 

/3. Of the FermeinouB Coi»poimds. aa. On Vegetables . — Most of the 
compounds of iron do not^appcuir to be hurtful to plants ; at least, this is the 
case with the oxides.^ The sulphate, how^ever, is injurious to vegetation. 

/3/3. On Animals . — ^The effects of the ferruginous compounds on animals 
generally are similar to those on man. It is stated that in animals to whom 
iron has been given for a considerable time, the spleen has been found 
smaller, harder, and denser (see ante, p. .l93). The liver is also said to have 
been affected in a similar manner, though in a sonfewhat slighter degree. 

yy. On Man . — The local effects of the sulphate, nitrate, and sesquichloride 
of iron are those of caustics and irritants, and these preparations accordingly 
rank flimongst poisons. 

Most of the ferruginous preparations are astHngent ; .that is, they constriiige 
<^J)e’CaQaollc, r/fys, Veg, 1837. 
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the parts with which they are ia contact, and thereby diminish secretions and 
check sanguineous discharges. Thus, when swallowed, they repress the 
secretions and exhalation of the gastro-intestiiial membrane, and thereby render 
the alvine evacuations more solid, and even occasion costiveness. The sulphate, 
nitrate, and sesquichloride of iron, are the most powerful of the ferruginous 
astringents. Administered in large quantities, or when the alimentary canal 
is in an irritable condition, all the compounds of iron are liable to exente 
lu^at, weight, and uneasiness at the prmcordia, nausea, and even vomiting, 
and sometimes purging. The oxides and the carbonate of iron arc very mild 
topical agents. 

Before the clmlybeaU'S can produce constitutional effects they must become 
absorbed. Under tlu'ir use the blood frequently acepires a more scarlet 
colour, owing to an inc.n^ase in the number of its colouring particles. Tiede- 
mann and Omelin^ have detected it in the serum of the blood of the portal 
and inesenteric veins of horses and dogs, to wlfom they administered either 
the sulphate or chloride. Occasionally, too, iron has been found in the 
urine. Moreover, Menghiiii^ asserts, that the (|uanlity of iron in the blood 
of dogs may be increased by feeding them on substances mixed with this 
juctal. Lastly, iron has been detected in tlic milk of animals to whom the 
oxide had been adminishired.^ , 

'I'he remote constitutional effects of chalybeates have been already described 
(sec (lutcy pp. 189-191). These preparations 1 have ventured to call 
fuenmtitriesy on ac('ouiit of their inlluence in augmenting the aniount of 
!ia*matiu in the blood. 

Unlike the*antis])asmodic spanmmics (arsenic, silver, copper, bismuth, and 
zinc) before noticed (see ante, p. 185), as well as lead and nu^rcury, the 
chalybeat(^s do not excite cramps, convulsions, paralysis, or narcotism, when 
administered in largp doses or for a long period. 

Uses. — The general indications and contra-indications for the use of 
chalybeates, as well as a notice of the ])iincipal maladies in which theyi^ arc 
employed, have been already given (see a?ttc, pp. 191-191). 

1. FERRI FILIIM, Ph. Edin. ; Ferri Fila, Ph. I).; Iron IPfrc.— This is 
used for pharmaceutical purposes only ; as for the preparation of iodide of 
iron, sul^dmte of iron ^ rmt of iron, and tartarized iron, 

2. FERRI R\MENTA, Ph. Loud. ; Ferri Limatiira, Ph. Edinb. ; Fc/ti 
Scols, Ph. Dub. ; Iro?i Filin f/s. — The^c are generally procured from the 
workshop of the smith, and are usually impure, being mixed with the filings 
of other metals, &c. l^ho magnet is commonly employed to separate the 
ferruginous from other particles, but it does this imperfectly, as various impu- 
rities cling to the iron particles. The only way to procure them pure is by 
filing a piece of pure iron with a clean file. 

Iron filings are employed in pharmacy for the preparation of sulphuret of 
iron, sulphate of iron, ^nd iodide of iron. 

In medicine they have been administered as an antidote in poisoning by the 

* Vers. uh. d. ifege avf welch. Subst. aus d. Magen u. J)arrn^. 

Menghini, De Ferrearum partic^d^um progressu ad sanguin^y in the Comment. Acad, Behnon, 
t. ii. pt. iii. p. 475 . (A notice of tnese is given by Bayle in his Bihlioildqm de Therapeutique, 
t. iv. Paris, 1837). t 

Chcvallier and O. Henry Joum. de Chin. SAed. so». 2e, tome v. p. 200, 1839. 
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soluble salts of copper and mercury (see ante^ p. 161). The iron reduces 
them to the metallic state. The following formula explains the action of iron 
on a solution of sulphate of copper: — Cu0,S03+Ee=Cu+Fe0,S03. 

Iron filings are accounted anthelmintic, especially |or the small thread 
worm (see antey p. 229). Tliey have been used also as an astringent appli- 
cation, to repress fetid secretion of the feet. They have likewise been 
employed to produce the constitutional effects of the chalybeates ; but for 
this purpose they are inferior to most of the ferruginous compounds (see antey 
p. 191). 

The dose of iron filings is from ten to thirty grains, ^ven in the form of 
an electuary made with treacle, honey, or som0H)ther thick substance. 


133. FERRI OXYQUM NIGRU]M[.~BlJkCK OXIDE OF 

IRON. 

Formula Fe^=rcO,Fc^3. Equivalent Weight 116. 

History. — It was first employed as a medicine by Lemery in 1735. It is 
the martial, ethiopn {aithiops martialis) of some writers, and the oxydum 
ferroHo-ferricum of Berzelius. It is sometimes termed the magnetic oxide 
of iron : and sometimes the deuioLxnde of iron. 

Natural History. — It occurs in the mineral kingdom under the name of 
magnetic iron orey the massive form of which is called native loadstone. 
It is found in Cornwall, Devonshire, Sweden, &c. 

Preparation. — Directions for its preparation are given by both the Edin- 
burgh and Dublin Colleges. 

1. The Edinburgh College orders it to be prepared as follows : — 

Take of Sulphate of Iron, 3 vj.; Sulphuric Acid (coininercial) f5ij. and f3ij. ; Pure 
Nitric Acid, f5iv. ; Stronger Aqua Aininoniaj, f^ivss. ; Boiling Water, Oiij. l)issoJve 
half the sulphate in half tiic boiling water, and add the sulphuric acid ; boil ; add the 
nitric acid oy degree's, boiling the liejuid after ciich addition briskly for a few minutes. 
Dissolve the rest of tlie sulphate in the rest of the boiling water ; mix thoroughly the two 
solutions ; and immediately add the ammonia in a full stream, stirring the mixture at the 
same time briskly. Collect the black powder on a calico-filter; wash it with water till 
the water is scarcely precipitated by solution of nitrate of bar^a ; and dry it at a tem- 
perature not exceeding 18Cr. 

The object of the first part of tliis process is to convert the sulphate of the 
protoxide of iron into the sulphate of the sesquioxide. This is efiected by 
adding nitric acid to the boiling solution. The acid gives oxygen to tlie 
protoxide, wliile binoxide of nitrogen gas escapes. The additiond quantity 
of sulphuric acid is required to enable the salt to preserve its neutrality, and 
j)rcvent the deposition of a basic sulphate of the sesquioxide. If, however, 
the sulphate of iron directed to be used be a pure protosulphate, the addi- 
tional quantity of sulphuric acid ordered by the Edinburgh College is not 
sufficient for the purpose. On the addition of* ammonia to the mixed 
solution of the protosidphate and sesquisulphate of iron, a compound of the 
hydrated protoxide and sesquioxide of iron is precipitated. “ This is to be 
washed with water until all traces of sulphurip acid are got rid of. When 
dried at 180° it constitutes the ferri oxidum nigrum of the Edinburgh 
Pharmacopoeia. 
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'2. The Dublin College diretits it to be prepared from the scales of oxide of 
iron {ferri oxydi squama>) as follows : — 

Let the scales of Oxide of Iron wliich are to be found at the smiths’ anvils, be wjishcd 
with water ; and when dried, let them be detached from impurities by a[)plication of a 
magnet. Then let ttffiiu be reduced to powder, of which let the most subtile piu-ts be 
detached, according to the mode directed for the preparation of chalk. 

Scales of iron are a mixture or combination of protoxide and sesquioxido ; 
but they are not uniform in constitution. The process of the Dublin Pharma- 
cojxeia has the advantage of cheapness. 

There are several other methods of procuring tliis compound. In the Paris 
Codex it is directed to be prepared by covering iron with water and exposing 
tliu mixtui’e to the air : then, by elutriation, scpjiratiiig the black jiowder. 

Properties. — Magnetic iron ore, Pe0,Pe20'^, occurs earthy, compact, 
lamelliform, and crystallized in the form of the regular octohedrou. 

Hcalett of oxide of iron {ferri oxydi sqnanta*, PJi. Dub.) vary somewhat 
ill their properties and composition. The inner aea/es, ().Fe(),Pe20^, are 
blackish grey, porous, and brittle. The outer scales, 4Pe0,Pe20^, arc 
redder. 

Hydrated black oxide of iron {ferri oxydum nigrum, Pli. Ed.) contains 
about seven per cent, of water. It is a greyish- black powder, with a velvety 
a[)pearance, and is strongly magnetic. It dissolves in hydrochloric acid 
without eifervcscence. According to the Edinburgh Pharmacopeia its 
])roperties are as follows : — 

‘‘Dark grayish-black: strongly attracted by the iiiagiKd : licai, (jxncls water from it ; 
muriatic acid dissolves it entirely ; and aminouia precipitates a black powder frojii this 
solution.” — 1^/t. Ed. 

Composition. — Magnetic iron ore has the following composition : — 


Atoms, 


Iron 3 . . 

Oxyjfen 4 . . 


Magnetic Iron Ore. . 1 . . 


Eq. Wt. 
.. 84 .. 

..>32 .. 


Per Cent. 

. 72-414 .... 

. 27*586 


Fuchs. 

71*91 

28*09 


or 


Atoms. Eq. Wt. Fuchs. 

Protoxide 1 36 30*88 

Sesquioxide.. 1 80 68*40 


.. 116 .... 100*000 .... 100*00/ 


1 .... 116 .... 99*28 


Scales of oxide of iron, according to Mosander, have the following 
composition ; — 

Outer Layer. Inner Layer. 


Atoms. 

Protoxide of Iron 4 ... 

Sesquioxide of Iron 1 ... 


Eq. Wt. 
144 .. 


Scales of Iron. . 


224 


Atoms. 
.... 6 .. 
.... 1 .. 


Eq. Wt. 
... 216 
... 80 


296 


Hydrated black oxide of iron {ferri oxydum nigrum, Pli. Ed.), called 
by Wohler^ cethiops murtialis hydratum, has the following composition : — 


Atoms. Eq.Wt. PerCt. 

3 .... 84 .... 67*2 

4 .... 32 .... 25*6 

9.... 7*2 

Hydrated Black Oxide of Iron 1 125 ... . 100*0 


Iron . . . 
Oxygen 
Water . 


Atoms. Eq. Wt. Per Ct. 
Protoxide of Iron ... 1 ... . 36 ... . 28*8 

^eMiuioxide of iron.. 1 80.... 64*0 

Water 1 .... 9 .... 7*2 


125 


100-0 


Purity. — Bkck oxide of iron should be readily soluble 
acid, without etiervesceuce ; b^ which the absence of metallic 


in hydrochloric 
iron is shown. 


Ann. d, Fharm. Bd. xx. S. 5G {Ja/irbuch li Etiamacie, Jd. xxxvii. 


1S37). 



762 


INORGANIC BODIES. — Sesgthoxide of Iron. 


Physiological Effects anu Uses. — These are simto to those of the 
chalybcates in general, and which have been already described. It does not 
produce local irritation. It is a more valuable preparation than the sesqui- 
oxide, in consequence of being more readily soluble in the fluids of the 
stomach. 

Administration. — ^Dose from grs. v. to 3j. or more, twice or thrice daily. 


134. FERRX SESQUIOXYBUM.-SESQUIOXXDE OF IRON. 

Formula Fc‘-C)^. Equimlcnt Weight 80. 

JIjstoky. — Gcber^ was acquainted with tliis substaucc, which he calls 
crocus marl is. It was probably known long before his time. It is the red 
oxide of iron { ferri ox}/dum rubram),ov peroxide of iron ^ of some writers. 

Natural History. — It is found native in the crystallized state {specular 
iron, niieaceous iron^ or mm g lance) and in globular and stalactitic masses 
{red heematUe) : the finest specimens of the first occur in the Isle of Elba j 
the second is found near Ulverstone, in Laucasliire, and in Saxony. Red 
ochite is sesquioxidc of iron in a soft and earthy form. Reddle, or red 
chalk, is an Jirgillaceous substance, which owes its colour to sesquioxide 
of iron. 

Hydrated sesquioxide of iron is also found native, and will be noticed 
subsequently. 

Preparation. — There are several modes of preparing this compound : — 

!• By precipitation from Sulphate of Iron. 

Tlic Jjondon College orders of Sulpliatc of’ Iron, Ibiv. ; Carbonate of Soda^ Ibiv. and 3 ij ; 
Water, boiling, Cong, vj. Dissolve the Sulj)luito of Iron and Carbonate of Soda, sepa- 
rately, in three gallons of Waiter ; then mix the liquors together, and sel^ them by, tliat 
ihe powder may subside. Lastly, the supernatant liquor being poured off, wash what is 
pri^eipitatcul with wa 1 .er, aud dry it. 

T\\c Edlnhurgh College employs of Sid|)liatc of Iron, 5 iv. ; Carbonate of Soda, 5 V. ; 
Iloiling Wat IT, Oss. ; Cold Water, Oiijss. Dissolve the suljdiate in the boiling water, 
add the cold water, and then tlie carbonate of soda, previously dissolved in about thrice 
its wciglit of wat,er. Collect the precipitate on a calico tilter ; wash it with water till tlic 
water is hut little affect, lul with solution of nitrate of baryta, and dry it in the hot-air 
press, or over the vapour bath. 

The Dublin College orders it, [Ferri Carhonas, D.] to be prepared with twenty-fire parts 
of sulphate of iron, twenty-six parts carbouate of soda, and eight hundred parts of water. 

Ill this process one equivalent of sulphate of iron is decomposed by one 
equivalent of carbonate of soda ; and the products of their mutual reaction 
are one equivalent of carbonate of the protoxide of iron, which is precipitated, 
and one eciuivaleiit of sulpbatc of soda, which remains in solution. FeO, 
S03 + Na0,C02 = Fe0,C02 + N a0,S03. 

Materials. Composition. ^ Products. 

carbonate soda 53 { p4; 1 eq. Sulphate Of Soda ... . 71 

I eq. Sulphate Iron.. 76{} 36 — 1 eq. Carlionate of Iron . . . i>8 

129 129 I 129 


TnvenUon of Verity ^ p. 280. 
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By exposure to the air during the washing and drying, the carbonate of 
the protoxide of iron is decomposed, the oxygen of the air combines with the 
j)rotoxide, and thereby converts it into sesquioxide, while carbonic acid is 
disengaged. 2(Pe0,C02) 4-0=Pe203 + C02. 

When prepared according to the above directions, its colour is reddish 
chocolate brown, and it usually contains a small portion of uiidecomposed 
carbonate of the protoxide of iron. Manufacturers, however, usually calcine 
it in an iron pot, by which it acquires a brownish- red colour and is more 
saleable. 

Sesquioxide of iron, as thus procured, is frequently termed carhonate or 
mhearhonate of iron [ferri aarhonas,^},), oiv precipitated carbonate of 
iron [ferri carlo n as prcBcipitatua), 

2. By calcining: Sulphate of Iron. 

Tlic Buhlin College orders ii\ Ferri Oxydum Ruhnwi, JJ.] to be prepared as follows : — 
Ijct sulphate of iron be exposed to heat until thc^vater of crystallization shall be exjxdled; 
then, with a strong fire, let it be roasted so long jis acid va]iour rises. L(‘t the red oxide 
be washed until the washings, when examined by litmus, shall api)ear free from aeid. 
Lastly, let it be dried on bibulous pa])cr. 

In this process the w^ater and sulphuric acid of the crystallized sulphate of 
iron are evolved. The iron is peroxidized at the expense of a portion o6 the 
sulphuric acid, while some sulphurous acid is developed. 

Sesejuioxide of iron, prepared by this process, is known in commerce as 
colcothar, caput morfnum vitriolic trip, hrown-red^ rouge, and crocus. The 
scarlet parts are called rouge ; the red, purple, or whitish j)iirts, which Iiavc 
been exposed to the strongest heat, are termed crocus. Purple brown is the 
name given to the sesquioxide which has been exposed to an intense wliiie h(Mit. 
Venetian red is essentially sesquioxide of iron obtained by calcining sulj)luit(i 
of iron. It is, however, usually adulterated (with reddle '!) to suit the prices 
of the market. The powder sold in the shops as bole arnieniack is a mixture 
of pipe clay and Venetian red (see ante, p. 621). 

3. From Rust of Iron. 

The Dublin College orders llust of Iron [Ruhlgo Ferri, D.) t o be tlius prepared : — Take 
of iron wire any required quantity. Moisten it mth water, and expost; it to tlic air until 
it, is corroded into rust. Then let it be rubbt.‘d in an iron mortar ; and, by the atrusiou 
of water, let the most subtile powder be washed off and dried. 

It is directed to be prepared from iron wire on account of its purity. Bust 
of iron is usually reduced to an impalpable powder by levigatioii and clutriation, 
and is then made up into small conical loaves lik» prepared chalk [prepared 
rust of irony 

Peopekties. — ^T he primary form of the crystals of native sesquioxide of 
iron is the rhombohedron. 

The artificial sesquioxide of the shops is a brownish-red powder ; when it 
has been exposed to an intense heat, it has a purjilish tint. It is odourless, 
insoluble in water, and ifot magnetic. Prepared according to the London 
Pharmacopoeia, it has a styptic taste : when calcined, it is tasteless. When 
quite free from* carbonate of iron, it dissolves in»liydrocliloric acid without 
eftervescence. 

Characteristics, — Its hydrochloric solution affords a deep blue precipitate 
with the ferrocyanide of potassium, a purphsh-black pRjcipitatc witli tincture 



764 


INORGANIC BODIES. — Sesquioxide of Iuon. 


of imtgalls, a browuish-red precipitate with the alkalies, and a red colour with 
8ul])hocyanic or meconia acid. 

CoMPOsmoN. — Sesquioxide of iron has the following composition : — 

Atoms, Eq, Wt. Eer Cent, Gay-Lmsac, Berzelius. 

Iron 2 56 70 70-27 69*22 

Oxygen 3 24 30 29*73 80*78 

Sesquioxide of Iron... I 80 100 100*00 100*00 

PiiiaTY. — ^If it should contain copper, its hydrochloric solution will deposit 
this metal on a bright rod of iron. After the sesejuioxide has been thrown 
down by ammonia from the hydrocldoric solution, the supernatant liquor 
should give no indications of containing any other metal in solution, and 
chloride of barium ought not to occasion any precipitate. Orfila^ obtained 
traces of arsenic in the sesquioxide of commerce by boiling this substance for five 
hours with pure sulphuric acid, and placing tiie solution in Marshes apparatus. 

Dissolved totally by dilute hydrochloric acid, with very slight effervescence, and it is 
j)rccii)ittttcd by aininonia. — F/i. Land, 

Entirely solulilc in muriatic acid, aided by gentle heat.” — Ph. Ed, 

Physiological Effects. — It is termed alterative, tonic, and emmenagogue. 
Its obvious effects on the body are very slight. It produces blackness of the 
stools, and in large doses occasions nausea, a sensation of weight at the pit of 
the stomach, and sometimes dyspeptic symptoms. It possesses very little 
astringency. Tli(‘. constitutional effects arising from the continued use of it 
are those produced by the ferruginous compounds generally, and wliich have 
been before described. 

UsKs. — It may be employed in any of the before-mentioned cases in wliicli 
the ferruginous tonics are indicated. 

It has been strongly recommended by Mr. Benjamin Hutchinson ^ as a 
remedy for neuralgia, and in some cases it gives complete, in others partial, 
relief. But in many instances no benefit whatever is obtained from its use, 
and in one case in which I prescribed it the patient fancied it increased her 
sufferings. Mr. Carmichael, as already stated (see ante^ p. 193), has recom- 
uiend(;d it as a remedy for cancerous diseases. 

Admin isTiiA'JTON. — The usual dose, as a tonic and emmenagogue, is from 
grs. X. to 5ss. Ill tic douloureux it is given in much larger quantities, as 
from 5ss. to 5iij. or 5iv. It may be administered in the form of an electuary. 
To enable it to sit easily on the stomach, it may be combined with aromatics. 

EHPLASTRIIIII FERRI, E. ; Emplastrum Thuris, D. ; Emjdastnim 
Rohorans ; Irou, I'ranki license, or Sirenfjftheninf/ Plaster. (Litharge 
Plaster, 5iij. ; Ilesin, 5yj. ; Olive Oil, fsiijss. ; Bees^-wax, 5iij. ; Bed Oxide 
of Iron, 5J. Triturate the oxide of iron with the oil, and add the mixture to 
the other articles previously Kquefied by gentle heat. Mix the whole 
thoroughly, AW.— Litharge Plaster, Ibij. ; Prankinqense {Thus), Ibss.; Bed 
Oxide of Iron, Siij. M., D.) — Spread on leather, it is employed as a 
mechanical support and slight stimulant in muscular relaxation, lumbago, 
weakness of the joints, fee.’' 

; i ; 

^ Journal de CMnde Med, t. vi. 2iido Serie, p. 646. 

- Caus of Tic Boulomem successfully treated^ 1820. 
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135. FERRI SESQXnOXYDUM HYDRATUM.- 
HYDRATED SESQUIOXIDE OF IRON. 

History. — In the year 1834, this preparation was proposed by Drs. Bvmsen 
and Berthold as an antidote for poisoning by arsenious acid.^ 

Natural History. — ^Thc hydrated scs(|uioxide of iron (Jn-oivn iron stonr) 
is met with in Scotland, and at Shotover Hill, Oxfordshire. 

Preparation. — ^Tlie Edinburgh Pharmacopoeia gives the following directions 
for its preparation : — 

Take of Sul|)hatc of Iron, Jiv. ; Sulphuric Acid (commercial) f5iijss- ; Nitric Acid (T). 
1380) f5ix. ; stronger Aqua Ammoiiuc, f^iijss. ; Water, Oil. Dissol ves tlu^ sulphate iu the 
water, add the Sulydiuric Acid, and boil tJu; solution ; add then tlu^ Nitric Acid in small 
portions, boiling the liquid for a minute or two aflfU’ Pacli addition, until it acquires 
a yellowish-brown colour, and yhdds a })rccipitate of saiuc (rnlour with ammonia. 
Filter; allow the liquid to cool ; and add in a full stream tlu^ Aqua Ammonifc, stirring 
th(^ mixture briskly. Collect the precipitate ou a calico (iltcr; wash it witli Avatcr till 
the*. Avashings ccasc.to precipitate with nitrate of harytn; s(]uccze onl; the water as mncli 
as possible ; and dry the precipitate at a tem])oratur<‘, not exceeding ISO'’. 

^nieu this preparation is kept as an antidotes for j)oisoning wif h arsenic, it is preferable 
to preserve it in the moist state, after being simply squeezed. 

The protoxide of the sulphate is converted into sesquioxide by the oxygen of 
the nitric acid. The sesquioxide requires an additioiuil (juantity of sulphuric 
acid to form the neutral sulphate of the sesquioxide : 2 (FeO,S()^) + 0 + 80-^ = 
^020^,380**^. On the addition of caustic ainmonia, tlui hydrated ses(|ui- 
oxide of iron is precipitated, while sulpliatc of ammonia n^mains in solu- 
tion. The oxide retains in combination with it some ammonia, but this 
(Toes not prove injurious to its therapeutical use. If potash or soda be 
suhstiiaited for ammonia, we obtain, unless the alkali be in excess, a siib- 
sulj)liate of iron instead of the hydrated oxide of iron; and if we use excess 
of alkali, a portion of it combines with the oxide. Oxide wliieh has been 
precipitated by potash has been found not to be cujually efficacious as an 
antidote for arsenic to that obtained by ammonia.^ 

Properties. — Hydrated sesquioxide of iron has a deep reddish-brown 
colour. Prepared for use, as an antidote to arsenious acid, it should be in 
the form of a soft or gelatinous moist magma. Though it may be dried at 
ordinary temperatures without undergoing decomposition, yet in tliis moist 
state it more readily renders arsenious acid insoluble ; and, therefore, to j)re- 
seTve it in this condition it should be kept under water in a stoppered botth^ 
If this hydrated sesquioxide (prepared by ammonia) be added in considerabUi 
excess to a solution of arsenious acid, and well agitated, the filtered li(pK)r 
gives no traces of the presence of arsenic. Dr. Maclagan states that at 
least twelve parts of oxide, prepared by ammonia, are reejuired for each part 
of arsenic and that when the oxide has cither been precipitated by jiotash 
or been dried even at a' low temperature, about three or four times larger 

' Poggendorlf, Anmlen d, Fhysik, Bd. xxxii. S. 124, 1834 ; also, Journal de Pharm. xx. 507. 

2 See Bunsen’s Memoir before quoted ; also, 'l)r. Maclagan the Action of Hydrated Sesqui- 
oxide of Iron in Arsenic, in the Edinburyh Medical and Surgical Journal, No. 144. 

® “ This proportion of twelve parts ff the moist ammoniacal oxide to each part of arscni<!, is that 
which has been indicated by several of the French exj)erimetttali8t8 as being required to insure its 
antidotal effects.” 
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quantities are requisite.” That the arsenious acid has been rendered in- 
soluble, is shown by the fact that by waslung it cannot be removed from the 
magma. 

The hydrated sesquioxide combines with arsenious acid, and yields a 
hydrated subarsenite of the sesquioxide of iron ; the formula for which, as 
given by L. Gmelin on the authority of Bunsen, is 4jEe203,As03,5H0. 

The formula f^ivcn by Dullos is 2Ee^(>‘*,AsO®. Aocordinff to Guibourt^ the composition 
of the subarscniic^ is sfemjuioxide of iron (c>alcined to rcdnes^, 65*0 ; arsenious acid^ 14*50 ; 
water t 20*50. According to Professor Graham , 2 the mutual reaction of the hydrated 
sesquioxide and tlie, arsenious acid gives rise to the formation of the arseniate of the 
protoxide of iron, 2Ec-0*^4-As0^=4Fe0-|-As0®. 

Composition. — It consists of sesquiowide of iron, watery and a small 
portion of ammonia. One hundred parts of the magma, deprived of water 
by decantation, yielded Gmibourt from 3*2 to 3*5 of calcined sesquioxide. 
According to tlie same authority, 1 litre of the magma, equal to about 
imperial pints (1*7608 imperi'al pints), contains 32*35 grammes or 499^^ 
troy grains (499*6134 troy grains) of the calcined sesquioxide. So that one 
imperial pint contains about 286 grains of the calcined sesquioxide. 

Physiological Effects. — These are similar to those of the anhydrous 
sesquioxide before mentioned (see ante, p. 764). 

Uses.— H ydrated sesciuioxide of iron has been employed as an antidote in 
poisoning by arsenious acid. 

Drs. Bunsen and Berthold^ were the first to assert the antidotal powers of 
this preparation. Their statements were confirmed by the experiments of 
Soubeiran and Miquel,^ of Orfila and Lesueur,® of Bouley, jun.,^ of Borelli 
and Demaria,^ of I)r. Mackenzie,® of the Committee (composed of Drs. Deville, 
Nonat, and Sandras) appointed by the Socicte de Medecine of Paris,^ and of 
other experimentalists.^® On the other hand, Mr, Brett, Mr. Orton, ^2 
Dr. Cramer,^® and others, have denied its antidotal powers. 

It is generally admitted that if a sufficiently large quantity of the hydrated 
sestjuioxide be added to a solution of arsenious acid, it combines with the 
acid and forms an insoluble precipitate. In such cases the hydrated sesqui- 
oxide would act as a chemical antidote. 

But it appears from tlie experiments of Dr. A. Taylor that when the 
hydrated sesquioxide is mixed with arsenious acid in the form of powder, that 
little or no chemical eflect is jnoduced. Now as in most cases of arsenical 
poisoning the arsenious acid is taken in the form of powder, it follows that in 
such the hydrated sesquioxide would not act as a chemical antidote ; though 
it would doubtless be |crvieeablc as a mechanical antidote (see ante, pp. 154, 

^ Journal de Chimie Mad. 1. v. 2de Sene, p. 312. 

- Elements of Chemistry ^ p. 636, 

“ Op. cit. 

* Journ. de Ckim. Med. t. i. 2de Ser. p. 3. 

•’* Ibid. p. 45. 

« Ibid. p. 46. 

7 Ibid. p. 393. 

^ Quoted by Dr. Maclagan. 

® Journ. de CMm. Med. t. v. 2de Seric, p. 317. 

Quoted by Dr. T. R. Beck, in Land. Med. Gas. Oct. 15, 1841. 

Lond. Med. Gas. vol. xv. p. 220. ? 

lancet, Nov. 8, 1834. 

QuotecKby Dr. Alfred Taylor, -Oy/ Poisons. 
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159, and 668). In thirty-one cases^ in which it was given, recovery took 
place in twenty-nine. In one of these nearly two drachms of arsenic had 
been taken.^ In the two unsuccessM cases the antidote conld not be 
retained on the stomach. 

Administration. — When exhibited as an antidote in arsenical poisoning it 
must be administered in very large doses. Dr. Maclagan says that twelve, 
Devergie, tliirty-two, parts of the hydrated oxide are reejuired for every part of 
arsenious acid swallowed. Dr. Beck recommends that it should be given in 
the quantity of a tablespoonful every five or ten minutes, or as often as ilie 
patient can swallow it. If hydrated sesquioxide be not at hand, let the 
common red oxide of iron be given with water as a substitute ; for thougli 
not equally efficacious wifti the hydrated oxide, it appears to possess sotiu'. 
antidotal power.^ 


136. FERRI CARBONAS.-CARBONATE OF IRON. 

Formula rcO,C(y. EquiGulenl Weight 58. 

History. — This compound must not be confounded with tlie sescjuioxide 
of iron, which is frequently termed carbonate of iron (s(‘.e ante^ ]), 702). * 

Natural History. — It occurs native in the crystallized, state, constituting 
the mineral called spathofie iron. Clag iron ore is a native carbonate of 
iron (see antey p. 750). Carbonate of iron is also found in the carbonated 
chalyheatc waters (see anie, p. 297). 

Preparation. — It is prepared by adding a solution of an alkaline carbonate 
to a solution of a protosalt (as the sulphate) of iron, the atmospheric air being 
carefully excluded. The hydrated caroonate of tlic protoxide of iron is pre- 
cipitated. 

By exposure to the air, oxygen is absorbed and carbonic acid is evolved. 

Soubciraii'* expose, d tliis well-washed precipitate, in thin layers, to a moist atmosphen^ 
for three months : its eomposiiion was thou found to be ' sesquioxide (quite free from 
protoxide) of irony 71*4! ; carbonic acid^ 8’3 ; and waiefy 20 0. 

Properties. — ^Native protocarbonate of iron is yellow : the primary form 
of its crystals is the obtuse thombohedron. 

Carbonate of iron, prepared as above directed, is a white precipitate, 
which, by exposure to the air, becomes at first greenish, then brown 
{sesquioxidd). It is insoluble in water, but dissolves in sulphuric or liydro- 
chloric acid, with effervescence. It also readily* dissolves in carbonic aiid 
water : the carbonated chalybeate waters are natural solutions of this kind 
(see antey p. 297). 

Characteristics . — It dissolves in diluted sulphuric acid witli effervescence. 
The solution possesses the before-mentioned properties of the ferruginous 
solutions (see antey p. 7^8). 

Composition. — Carbonate of the protoxide of iron is thus composed ; — 

^ J)r. T. R. Beck, op. cit. 

- London Medical Gazdte^ vol. xix. p. 177. 

’* See Journ. de Chim. Med. t. v. 2dc Seric, p. 305, et si*q. 

■* Journ. de Fharm. t. xvi. 524. 
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Aloms, 

Fj]. WL 

Per Cent. 

Strom ci/er. 

Protoxide of Tron 

.... 1 

... SO .... 

(52 

... 59-6270 

Tlnrlumit* 

.... 1 

... U .... 

38 

... 38‘(j3r)2 

Carbonate of Iron.. 

.... 1 

... 58 

100 

... 97*0028 


PuYSrOLOOlOAL EkKKCTS ANT) lisES. It is OTIC of tllC THOsi Villicablc of tllC 

fcrriiginous cooij^onutls, on acconnt of 1l»c facility wiili wliicli it' dissolves in 
tlic iliiids of ilu; stoiriacli, uiid bccoincs absorbed. Its local eflcci-s are vea-y 
mild. 

lls us(^s are those of ebalj-bcates in general, and which have been before 
mciitioned. 

E FERIir CARBOIVAS SACCRARATIIM, K. ; Saccharine CarhonaU of 
Iren. (Sn]j)hatc of Iron,^ 5iv. ; Carbonate of Soda, %y, \ Pure Sugar, ^ij. ; 
Water, Oiv. Dissolve the sulj)hatc and carbonat(M!acli in two ])ints of the 
water; add ihe solid ions and mix them ; collect, the iivecipitate on a clolh 
liller, and immcidiatcly wash it with cold winter, squeeze} out as much of the 
water as jiossible, and witliont delay triturate th(‘ ])uli) which nanains with the 
sugar pr(‘vious]y in tine powder. Dry tlu^ mixture at a temperature not much 
above 120^) — Dr. Becher, of M iihlhausen, suggested this compound. His 
id(‘a was carried out by Klaner '} and luvnce this jireparatioii is know'ii on the 
continent jis Klauer\s /rr/vz/y? carhonicinn saccharatam. 1^1 le sugar cheeks, 
thougli it do(‘s not completely jirevent, the furtlier oxidation of the iron. 
This pr(‘paratiou is a. greenish powder,**^ composed of prottreide of iron, 
.s7///zzr, and carbonic acid, with some iics(jnio.ci<ic of iron. Its characters 
arc, ac.cordiug to tlie Edinburgli Colh'ge, as follow s : — 

C’olour greyi si 1 -green ; easily sohibh' ia amrialic acid, with brisk cltijrvcsccjicc. 

It may be given in doses of from live to ten grains. 

2. MlSTllRA FFMI €0MP0SITA, D.E.D.; (Unnponnd Mixfnrc of Iron ; 
Slcc] Mixture; a rij}illi\s M ixtnre. (Myrrh, powdc'red, 5ij- ; Carbonah} of 
Potasli, 5 j. ; Rose Avater, f^xviij. ; Sulphate of Iron, ])owd(‘rf‘d, lOijss. ; S])irit of 
JVutineg, f^j. ; Sugar, ^,ij. Jhd) tog(‘tJier the Myrrh with tin* Spirit of jVutmeg 
and the Carbonate of Potash ; and to these, Avliile rubbing, add first the Rose 
Water Avith the Sugar, then the Sul])hate of IroKi' Put the mixture imme- 
diately into a j)ro])er gla.ss vess(i, and stop it. L . — The jiroecsses of tiu} 
Edinharffh and Dnidin Cothpes are essentially the same). — This is a 
])rofessed imitation of Dr. Crillith’s (xdebrated antiliectic or tonic mixture.'^ 

In the jireparation qf it.doubh' d('composition tak(‘s place: by the mutual 
reaction of carbonate of potash and sulphate of iron w*e obtain sulpliatc of 
])otash, which remains in solution, and carbonate of protoxide of iron, wliicli 
preci])itates. prevamt. the latter attracting more oxygen, it is to be 

l)res(Tved in a Avell-sto|)))ered bottle. ^.Flu} ((uantity of carbonate of jiotash 
diroct(Ml to be used is almost twice as much as is required to decompose} the 
(juantity of sulphate of iron ordered to be employed. The cxc(}ss combines 

* rhm'ntnc(*i(tlsf‘hrs CrnfrnJ-BIt/tt fi\r 1830, S. 827 ; also, Jouru. de Pharmacia, t. xxiii. j). 8(5. 

“ For .some observations on its cTuinieal j)roj)ertics, see a j)a[)er by A. liucbiier, in tlic Vharnm- 
reutisrhes Cnitmt-Blatt fiir 1837, 8. 7^5. ' 

^ Prartiral Ohstrvations on the Curo of Ifeciir and Slow Fevers, and the Pulmonary Consump- 
tion, 177(>. 



Compound Pills op Iron. — Suprrcaubonate of Iron. 769 

with the myrrh, and forms a kind of saponaceous compound, which assists in 
suspending the carbonate of iron in tlie liquid. 

When tirst made, tliis mixture has a greenish colour, owing to tlie hydrated 
ferruginous carbonate; but by exposure to the air it becomes reddish, in 
consequence of the absorption of oxygen, by which scsqiiioxide of iron is 
formed, and carbonic acid evolved : hence it should only be pre])ared when 
re(|uircd for use. 

It is one of the most useful and efficacious ferruginous j)reparations, and 
which is owing to its ready solubility, by wdiich it is easily digestecl and 
absorbed. Its constitutional effects are analogous to tliosc of the ferruginous 
compounds in general, and which have been already described. Its tonic 
and ^stimulant operation is promoted by the myrrh : the excess of alkaline 
carbonate must not be forgotten in estimating the sources of its {ictivity. 

It is admissible in most of the cases in whitjh ferruginous remcdi(js are 
indicated; but it is especially serviceable in anaimia, chlorosis, atonic airicnor- 
rluea, and hysterical affections. It is also employed with benefit in the hectic 
fever of phthisis and chronic mucous catarrhs. It is contra-indicated in 
inflammatory conditions of the gastro-intestinal membrane. 

The dose of it is one or two fluidouiices three or four times Ji day. Acids 
and acidulous salts, as well as all vegetable astringents wliicli contain gallic 
or tannic acid, are incompatible with it. 

3. PIiriiE FERBI COMPOSITiE, L. D. ; Ferri Carbonaiis, E. ; 

Pilnhe Farri cum Myrrhd ; Compound Pills of Iron ; Pills of Carhonale 
of Iron, (Myrrh, powdered, 5ij.; Carbonate of Soda; Sul])hate of Iron; 
Trtvacle, of each, 5j« Pub the myrrb with the carboiiaic of soda ; then having 
added the sulphate of iron, rub them again ; afterwards beat the whole in a 
vessel previously wanned, until incorporated, L . — The Dublin College orders 
a draclim of Brown Sugar instead of Treacle. — ^Tlie Edinburf/h Collcf/e orders 
of Saccharine Carbonate of \xoi\j four parts : Conserve of lied Koses, one 
part. Beat them into a proper mass, to be divided into five-grain pills.) — 
Prepared viccording to the London and Dublin Colleges these pills are analo- 
gous ill composition, effects, and uses, to the preceding preparation. Double 
decomposition takes place between two salts ('.mjiloyed, and the products are 
sulphate of soda and carbomrte of iron. The carbonate of soda is preferred 
to the carbonate of potash, on account of the deliquescence of the latter. 
These pills, like the mixture, should only be made when required for use. 
The effects and uses of these pills are similar to those of the Mistura Ferri 
composita, — ^Dose, from grs. x. to grs. xx. 

4. FERRI 8EPERCARB0M8 ; Supercarbonate of Iron. — The supercarbo- 
iiatcd clialybeates consist of carbonate of the protoxide of iron dissolved in 
water by the aid of carbonic acid. The carbonated chalybeate mineral 
waters (see ante, p. 297) are solutions of this kind. 

These solutions are colaurless, have a chalybeate flavour, and by exposure to 
the air give out carbonic acid, attract atmospheric oxygen, and let fall a 
reddish precipitate of the hydrated sesquioxidc of iron. 

Artificial solutions of the carbonated chalybeates arc prepared in various 
ways. A convenient extempomneous solution is obtained by mixing intimately 
sulphate of iron and bicarbonate of soda, and dissolving them in a tumble rful 
of carbonic acid water (bottle soda water),* One hundred and tldrty-ninc 

VOL. 1. 3 D ‘ 
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DfOEOANIC BODIES.--^Phosphates OF Iron. 

grains of crystallized sulphate of iron require eighty-three grains of fiodm 
sesquicarhonaSf L. to yield fifty-eight grains of carbonate of iron. It is 
advisable, however, to employ an excess of the sesquicarbonate of soda. If 
10 grs. of sulphate of irorK, and 10 grs. of the sesquicarbonate of soda, L. be 
used, we shaH obtain a solution of about 4 grs. of carbonate of iron, ^s. 
of sulph$.te of soda, and 5 grs. of sesquicarbonate of soda. The solution 
should be taken in a state of effervescence. 

Another mode of preparing a solution of carbonate of iron is to add bicar- 
bonate of soda to a solution of sulphate of iron acidulated by some acid, as 
sulphuric, tartaric, or citric acid. 


137. Terri Phosphates.— Phosphates of Iron. 

Tliorc arc several conipouiuls fonne^d Ly the union of pliosplioric acid with the oxidc^s 
of iron. Of those, three liavc Boon employed in iiMjdicinc. 

1. Ferri Phosphas, Ph. U.S. ; Phosphate of Iron; Ferrtim phosphoricum cmrulenm ; 
Ferrum phosphoricum oxydulatum ami oxydo jmi ; Phosphas ferrosoferricus ; Ferrnm 
oxydo-oxydulaimn ; Blue Phosphate of Iron. — ^Plie United States Pharmacopona dir(*-ots it 
i,obe thus prepared : — ‘‘ Take of Sulphate of Iron, ; Phosphate of Soda, §vj. ; Wat(;r, 
Go^ig. j. Dissolve the sidphatc of iron and phospliatc of soda severaUy in four pints of 
the' water; then mix the solutions, and set the mixture by that the powder may subside ; 
lastly, having poured off the supernatant liquor, wash the phosphate of iron with hot 
water, and dry it with a gentle heat.” 

By the mutual action of sulf)hatc of tlie j)rotoxide of iron and phosphate of soda, we 
obtain the tribasic phosphate of the jirotoxidc of iron, whi(jh is precipitated, and sulphate 
of soda, with excess of sulphuric acicl, is left in solution. 3(FcO,SO’^)-j“HO,2NaO,t?P()''= 
3FeC),<?PCP+2(NaO,SO=*) -|-HO,SOl 

The tribasic phos]ffiate of the protoxide of iron (3PeO,ePO'^) is a white powder, whioli 
is insoluble in water ; but is soluble in dilute acids, as weU as in ammonia. By exposure 
to the air it absorbs oxygen, and acquires a blue colour. Its formula in this state is, 
according to llammelsberg,i 2(3FcO,^?PO-f 8HO) -f (3Fe2CP,2cP0®,8110). But Wittstein^ 
asserts that its constitution is iuoonstaut ; and that the proportion of protophosphate in 
' it to that of perphosphate varies from 9:1 to 2:1. 

Wiitstein says it is impossible to produce it by adding a solution of plioephatc of soda 
to the solution of the mixed sulphates of iron. 

The Codex Medicamentarlus llamhnrgemis directs that when phosphate of iron (ferrum 
phospjmricum) simply is ordered, without the addition of the word oxidated (oxymtmif 
this blue phosphate is to be employed. The same rule may be conveniently followed in 
England. # 

Its effects, uses, and doses are similar to those of tlie following preparation. It 
was employed by Mr. CarmichaeP (who calls it the phosphate of iron) in the l-reat- 
ment oi cancer. He adminisi,(;red it both cxtemally and internally. But for in- 
ternal use he preferred the suboxyphosphatc of iron to this blue phosphate?. A]q)lie(l 
topically to cancerous it caused less pain than the suboxyphosphatc. Dr. Venables* 
proposed this preparation in the treatment of diabetes. He speaks in the higlu'st t(!rms 
of its power to restrain the excessive s(;cretion of urine, to reduce the bulimia, and to 
invigorate and increase the powers of digestion. Dr. Prout* has borne favourable testimony 
to its effect. It is, he says, an excellent remedy, and he is disposed to think very 
favourably of it. 

2* Feni Perpliosphas ; Ferri Oxyphosphas ; Fern Sesquiphosphas ; Perphosphate^ 
Oxyphosphatct Sesquiphospnafe, or White J^hosphate of ; Ferrum plmphorimm album 


* Annalen d. Cftemie^ Bd. Ivik S. 210, 1845. ^ 

® Buchner's Feperiormm^ 2ter Reihe; Bd. xxxxix; S. 145, 1845. 

An Essay on the Effects of Carbonate and other Ppeparations of Iron in Cancer^ pp. 35, 
)f41-343, 1809, 

f A Practical Treatise tn piahetes, pp. 70-71, 1825. 

* On the Nature and Try^^ent of Stchnach and Urinary Diseases, 3d edit. p. 48, 1840. 
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vel oxydatum ; Pho&phas This salt is obtained by mixing a solution of phosphate 
of soda with a solution of a persalt of iron: white perphospliate of iron is precipitated, 
while a salt of soda remains m solution. The precipitate is a biisic phosphate, which, 
when dried at from 122® F. to 14-0® F., consists, according to Wittstem, of IVOVPO^-f 
8HO; but when dried at 212®, its formula is Fe^, tfPCi®+4HO, as given by llammcls- 
berg. The phosphate obtained by the action of caustic, ammonia on a solution containing 
sesquioxidc of iron and phosphoric acid is 3FcW,2dfPO'‘-hl6IIO ; but by repeated washing 
the proportion of oxide to acid is 2 to 1. 

Perphospliate of iron is a wliite powder, insoluble in water, but soluble, by means of a 
gentle heat, in dilute nitric acid. It is uiialtcrable in the air. Heated to redness it is 
deprived of water, and becomes brown. 

The pcrj)hosphate of iron was employed by Mr. Carmichael in the same way and for the 
same purposes as the preparation above mentioned. He calls it the oxyphosphak of iron, 
and savs that the blue pliosphate was frequently sold in the sliops for it. 

lIljLacr the name of oxyphosphaic of iron” Fuzet-Duponget* has recently used in 
cancerous diseases the perphosphate mixed with some protophospliatc. He says it is 
prepared by adding a solution of phosphate of soda to a solution of sulfiliate of iron which 
has been exposed to light and air until it has acquired thg brown colour of Madeira wine. 
He employed it as a palliative to allay pain, to remove tlic unpleasant odour of the 
discharge, and to restram the progress of the disease. He gave it internally, and applied 
to the part the filtered liquor (sulphate of soda!) from which the phosphate haa been 
precipitated. 

This, as well as the preceding preparation, may be? given in doses of from two to ten 
grains in the form of powder, })ill, or electuary. Externally they may be applied in the 
form of a dusting powder, (cither alone or mixed witli gum or sugar), in the foryi of 
paste, of lotion, and of ointment. Mr. Carmichael thinks that the best mode of using 
them is to blend them with water to the consistence of a thin paste, with which the 
surface of the ulcer should be covered. It may b(j employed also in tlie form of lotion, 
prepared by diffusing the phosphate through water. An ointment (composed of 5ij* of 
phosphate to Jj. of fat) has been used; but Mr. Carmichael foiina that tliis was a leas 
efficacious method of employing the phosphate. 

Liquor Ferri Superphosphatis ; Solutio Ferri Oxydati in Ando Phosphor ico ; Liquor 
Schoheltii, — This is an aqueous solution of superphosphate of iron, which was employed 
by Schobelt in decayed teeth, and for the relief of tootliachc. • It is a solution of the 
perphosphate in aqueous phosphoric acid. Lint, moistened with about twenty drops of 
the solution, is introduced into the cavity of the tooth. 

3. Ferri Subperphosphaa ; Suhperphosphak of Iron ; Suhoxi/phomhak of Iron. — Thii^ 
salt is prepared by boiling the perphosphate of iron with a solution oi caustic potash. A 
brownish-red powder is obtained, whose eomposition, according to llammclsberg, is 
ISFe^O^ (?PO® ; but, according to Wittstcin^, it eonsistscs scntially of sesquioxide of iron, 
with some phosphoric acid and potash. It is scarcely soluble in acids or in water. Mr. 
Carmichael preferred this, for internal use, to the other phosphates. Applied to cmiccrous 
ulcers it excites a very severe ^ai’ting sensation. When sprinkled over the common 
earth worm, it kills the animal, he says, more rapidly than the other phosj)hates, or even 
than arsenious acid. The dose of it is from grs. ij. to grs. x. given in the form of i)ills. 


138. FERBl SULPHURETU»l.-SVLPHDrRET OF IRON. 

Formula FeS, Equivalent Weight 44. 

Histoey, — ^This preparation was formerly called chalyhs cum sulphure 
praparatm, ^ 

Natural Histoey. — I n the inii#rul kingdom sulphur and iron are 
frequently met^with in combination. 

^ Bierbach, neuesten Entdeekungen in derMat. Med. Bd. ii. S. 1322, 1S43 ; and Buehner’a 
Ueperi. 2tc Eeihe, Bd. ix. H. 3, S. Sob, 1837. 

^ Buchner’s Bepertorium, Stcr Hcihe, Bd. xli. S. 44, 1840. 
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Magnetic pyrites^ Ee^S^, occurs at Kongsberg, m Norway, at Andreaaberg, 
in the Hartz> KKd at other places^ 

Sulphuret of iron, EeS, is found in small quantity in some meteoric stones. 
It is sometimes formed by the action of decomposing organic matter on 
solutions of sulphate of iron,^ 

Common or yellow iron pyrites^ usually called mundic^ is a bisulphuret 
of iron, EeS^. It occurs in Cornwall, Derbyshire, &c. White iron pyrites, 
radiated pyrites, or cockscomb pyrites, is also FeS^, but differs from 
' mundic in the shape of its crystal, its specific gravity, and its strong tendency 
to decompose on exposure to the air and to furnish an efflorescence of sulphate 
of iron. The radiated pyrites rolled amongst the shingles upon the sea-beach 
are popularly termed thunder -holts. Iron pyrites (FeS^) is used in, the 
manufacture of oil of vitriol (see ante, p. 348), and for the preparation of 
sulphate of iron. ‘ 

Pkbpaiiation. — ^Directions for the preparation of sulphuret of iron are 
given in both thp Edinburgh and Dublin Pharmacopceias. 

Tlio Edinburgh College states that ^‘the best sulphuret of iron is made by heatinc an 
iron rod to a fiul white heat in a forge, and rubbing it witli a roll of sulphur over a deej) 
vessel filled with water, to reeiiive the fused globules of sulphuret which form. An 
inferior sort, good enough, however, for pliarmaceutic purposes, is obtained by heating 
one part of sublimed sulphur and three of iron filings m a crucible in a common fire tifl 
the mixture begins to glow, and then removing the crucible and covering it, until the 
action, which at first increases considerably, shall come to an end.” 

The ’Dublin College direct, that a rod of iron should be exposed to the strongest heat of 
a forge, until it becomes wliitc hot, and, when taken from the fire, let it instantly be 
applied to a solid mass of sulphur. Let the sulpliuret of iron be received in water ; and, 
wlien separated from the sulj^ur and dried, let it be preserved in closed vessels. 

The sulphur and iron enter into combination, and form sulphuret of iron, 
FeS. 

Pkopekties. — The appearance of sulphuret of iron varies somewhat accord- 
ing to the mode of procuring it. If properly prepared it gives out abundance 
of sulphuretted hydrogen gavS, wdien mixed witli either diluted sulphuric or 
muriatic acid, while a ferruginous solution is obtained, 

CoMi’OsmoN. — Its composition is liable to some variation. The best is 
a protosulphuret of iron, and has the following composition 


Atoms, 

Iron 1 .... 

Sulphur 1 .... 

Eq, Wt, 

28 

16 

Per Cent. 
.... 63-6 ... 

.... 36-4 ... 

% Rateheit, 

C3-5 ... 

36-5 ... 

Buchih 
and Gehlen. 

63-4 

36*6 

Sulphuret of !»•••• 


.... lOQ-0 


...... 1000 


Sometimes, however, a compound containing a larger proportion of sulphur is 
found. 

Physiological Effects and Uses. — Sulphuret of iron is principally em- 
ployed for the preparation of sulphuretted hydrogen' (see ante, p. 363). 
Biett and Cazenave,^ however, have employed it in the treatment of cutaneous 
maladies. The last-mentioned physici&i considers that it agrees with levigated 
iron in its effects on the .system. It provokes eructations of sulpMretted 
hydrogen. In cutaneous maladies of a scrofulous character it proved a 

— - - - . t) ■ 

J Pepys,^,wnn4i»«. of the G^glogical Society^ vol. i. p. 899. 

~ Ebuveau %i'mu*aire magisiralf^. 204, 3me. cd. 1845. 
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valuable alterative, and was indre serviceable than iodine. It appeared to be 
less irritating, and less apt to excite suppuration in scrofulous swellings. 
Biett gave it in obstinate nohen agrius. 

Administuation. — ^The dose is from gr. iv. to gr. xij., taken in syrup, or 
in the form of pill. 

FERRI SULPHIIRETIIM HtDRATUM ; Hydrated Vrotomlphuret of Iron.— 
The black mud and filth of privies, drains, ponds, bogs, &c. is due to the 
presence of the hydrated suiphuret of iron formed by the action of decom- 
posing sulphur compounds on ferruginous earths. Organic substances con- 
taining sulphur as well as sulphates in contact with decompo&g organic 
matters, furnish the sulphur. The faeces, after the use of chalybeates, owe 
their black colour to the .4me compound. 

It is obtained by adding an alkaline suiphuret to a solution of protosulphate 
of iron in recently-boiled or distilled water. re0,503 + KS = .K0,S03 + FeS, 
If hydrosulphuret of ammonia be used, the equation is as follows : — 
FeO,SO^+NH^,2IIS=reS + NH'^,SO^+ HS. The precipitate should be 
washed with recently-distilled or boiled water. 

It is a black substance, insoluble in water. By exposure to the air it 
absorbs oxygen, and is converted into the sulpliate of iron. FeS+40=s 
Fe0,S03. Hence it should be preserved in well-stoppered bottles filled with 
recently distilled or boiled water, in order to exclude atmospheric air. 

Mialhe^ has proposed this agent as an antidote for poisoning by corrosive 
sublimate, the products of the reaction between these substances being proto- 
chloride of iron and suiphuret of mercury. PeS-f HgCl=FeCl-f HgS. 
He says that a gargle containing this hydrated suiphuret will instantly remove 
the metallic taste caused by putting a minute quantity of corrosive sublimate 
into the mouth. Mialhe also asserts that this suiphuret will render innocuous 
the salts of tin, antimony, silver, and arsenious acid. Orfila® states, as the 
result of his experiments, that if taken immediately after the ingestion of the 
poison, the hydrated protosulphurct completely , destroys the poisono^^ 
quality of corrosive sublimate; but that if not exhibited until ten or fifteen 
minutes after the poison has been swallowed, it is^Useless. 

Bourchardat and Sandras^ have proposed to substitute what they caU the 
hydrated persulphuret of iron for the hydrated protosulphurct ; and tliey 
propose to obtain it by adding an alkaline suiphuret to a solution of a persalt 
of iron. 

139. FERRI SULPHAS.-SULPimTS OF IRON. 

PeOjSO®. Equivalent Weight 1^. 

History. — Sulphate of iron isfpne of the substances which Pliny^ termed 
ehalqanthum. This is evident from the circumstance of his statement, that 
the cdled it atrttmentum sutoriumj or shoemaker^ s Hack. It ia 

frequently termed copperas^ and in cons^uence has been sometimes confounded 
with the salts (rf copper green vitriol {vitriolupi viride), vitriol of mare 


* MiaUte, Trait4 de VArt de Formulert p. 110, 1845. 
2 TrdtS de Toxicologie, t. i p. 718, 1843. 

® BuUeiin de Therdmuiique, AoAt 1843. 

^ Eid, Nat, xxxiv, 3 ^. , 

“ Dr, Cummin, Land, Mgd* Oas, xix.|40. ■ 
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[vitriolum martis vel vitriolum martiale), salt of mars {sal martis), and 
vitriolated iron {ferrum vitriolatum), are other names by which it is known. 

Natural History. — This salt is found native associated with iron pyrites, by 
the decomposition of which it is formed; and it occurs in the waters of several 
mines. It is rarely met with native in the crystallized state. It occurs, how- 
ever, in the Rammelsberg mine, near Goslar ; at Schwartzenburg, in Saxony ; 
in the aluminous shale^ at Hurlet, near Paisley (see ante^ p. 622) ; and in 
New England. 

Sulphate of the protoxide of iron is found in some of the sulphated chaly- 
beate mineral waters (seu ante^ p. 296) ; as those of the Selken-brunnen at 
Alexisbad, of Mschcno in Bohemia, and of Buckowiria in Silesia.: 

Preparation. — Sulphate of the protoxide of iron is prepared by dissolving 
clean unoxidized iron in diluted sulphuric acid. 

Tlio London College orders, of Iron Klings, Jviij. ; Sulphuric Acid, "pay . ; Water, Oiv. 
Mix the Sulphuric Acid with the Water, and the Iron to them ; then apply heat, and 
when bubbles have ceased to escape, strain the liquor, and set it aside that crystals may 
be formed. Evaporate the liquor poured off, that it may again yield crystals. Dry 
them all. 

The 'Edinburgh College observes, that if the Sulphate of Iron of commerce be not in 
tnimsparent green crystals, without cflloresccnce, dissolve it in its own weight of boiling 
water, acidulated with a little sidphuric acid : filter, and set the solution aside to crystallize. 
Preserve the crystals in well-closed bottles. 

The Dublin College orders, of Iron , Wire, four parts ; Sulphuric Acid, seven parts ; 
Water, sixty parts. 

In this process one equivalent of iron decomposes one equivalent of water, 
combines with an equivalent of oxygen, and sets free an equivalent of hydrogen, 
l^he equivalent of protoxide of iron combines with an equivalent of sulphuric 
acid to form an equivalent of sulphate of iron. Pe + H0,S03^ = FeO,SO''* + H . 


Materials. 

1 eq. Water 9 { ] 

1 eq. Iron 28.. 

1 eq. Sulphuric Acid 40— 


q f 1 Hydrogen 1 

’ «'*• iron 


Products. 

— 1 eq. Hydrogen 1 

eq. Sulphate of Iron 76 


T[\Q,commo7i green vitriol, or copperas, or crude sulphate of iron, of the 
shops, is prepared by exposing heaps of moistened iron pyrites (bisulphuret of 
iron) to the air for several months. In some places the ore is previously 
roasted. The moistening is effected by rain or by manual labour. Both 
constituents (iron and sulphur) are oxiized : the products are protoxide of 
iron and sulphuric acid. But as the quantity of sulphuric acid formed is 
greater than is sufficient to saturate the protoxide of iron, the excess is 
saturated either by the alumina contained in the clay mixed with the pyrites, 
or by the addition of old iron. If alumina be used to saturate it, the equation 
will be as follows : — SFeS^ -f Al^O^ H- 210 = 8 (Fe0,S03) -|- AVO^,^SO^. - The 
liquid is concentrated in leaden boilers, and runs off into large vessels lined 
with lead, wliere the sulphate gf iron crystallizes. The sulphate of alumina 
remains in the mother liquor, and is converted into alum by ^the adffiion of 
sulphate of potash. If, however, metallic iron be used to saturate the excess 
of sulphuric acid, the equation will be as follows r-t-FeS^ + F -f 80 = 2 (FeO, SO^) . 



* Alfeding to I)r. Thoi^^n Iflutliim 'cf Mineralogy^ vol. i. p. 472, 1836), the sulphate found 
at and Oampsie was an ammu^-sulphtUe of iron. 
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Crysial of Sulphate 
of Iron, 


Properties. — Sulphate of the protoxide of iron ciystallizes in transparent 
pale bluish-green crystals, the form of which is the oblique rhombic prism. 

Their sp. gr. is 1*82. They have ah acid, styj)tic taste. 
Fig. 138. redden litmus. When heated to 212® F., they give 

/ V out 6 equivalents of water, and at a higher temperature lose 

AA V their remaining equivalent of water. In the anhydrous 

^ state the salt is white, pulverulent, and astringent. 
f V I When tlie anhydrous salt is heated to redness, it is 
\ M V/ M' I resolved into sesquioxide of iron, sulphurous acid, and 

\ 1 / anhydrous sulphuric acid : the two latter are volatilized. 

2(Fe0,S03) =Fe203 + SO^ + SO^. 

Cr^sial of Sulphate Si^lphate of iron which is quite devoid of the sulphate of 
of Iron, the sesquioxide, and which has been crystallized from 
perfectly neutral hquors, has a greenish-blue tint like that 
of the beryl. In commerce there are three varieties of sulphate of iron. The 
lirst is blue, with a slight tint of green, and has been obtained by crystallizing 
it from acid liquors. The second is pale green, and has been formed in 
neutral liquors. The third is of an emerald-green colour, and has been pro- 
duced in liquors which contain a considerable quantity of the sulphate of the 
sesquioxide (Pclouze andFremy). 

By exposure to tlie air, the ciystals of sulphate of iron absorb oxygen, 
become greener, then slightly efflorescent and somewhat opake, and ultimately 
acquire a yellow or ochry covering of the basic sulphate of the sesquioxide, 
2(Fe20’^),S03. 

Crystallized sulphate of iron is soluble in water, but insoluble in alcohol. 
It requires two parts of cold, and three-fourths of its weight of boiling water, 
to dissolve it. The solution has a bluish-green colom', but by exposure to 
the air it attracts oxygen, becomes deep green, and deposits a basic sulphate 
of the sesquioxide, 2(Fe203),S03. The liquor retains in solution a salt whose 
base is the deutoxide or magnetic oxide, Fe0,Fe20^. By the prolonged 
action of air on the solution, the colour becomes reddish-yellow, and the 
sulphate is entirely converted into the neutral sulphate of the sesquioxide 
(Fe20*^,8S03) and the basic sulphate, 2(Fe20^),S0'^. 

Characteristics . — It is known to be a sulphate by a solution of a barytic 
salt (see ante^ p. 355). 

Its characters as a protosalt of iron have been before stated (see ante, 
p. 758). 

The remarkable effect of binoxide of nitrogen on its solution has been 
already pointed out (see ante, p. 408). • 

Tlie sulphate of iron of the shops almost invariably contain? traces of the 
sulphate of the sesquioxide. Hence the precipitate which it yields with ferro- 
cyanide of potassium is usually bluish. 

Composition. — The compositioh of this salt is as follows : — 


Protoxide of Iroa 
SulplIlriG Acid .. 
WaWi f. 


Eq. Wt. 

Fer Cent, 

Berzelius, 

Thmson, 

... 30 ... 

... 25-9 ... 

... 257 ... 

... 26-7 

... 40 ... 

28*8 ... 

... 28^9 ... 

... 28*8 

... 63 ... 

... 43 3 ... 

... 45-4 ... 

... 45*0 

..130 ... 

...100 0 ... 

o 

o 

o 

...100*0 


Puum. — ^Tliis salt is frequently mixed ^ith sulpliate of the sesquioxide : 
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this may be known by the yellowish^green colour of the crystals, and by th^ 
blue colour produced on the addition of ferrocyanide of potassium. 

Colout Ijluish green ; dissolved by water. Iron put into the solution does not 
cipitate coj^r.— PA 

Pale bluiM-green crystals, with little or no efflorescence.— PA. Ed, 

The common green vitriol, or copperafi, of the shops is a mixture of the 
suljphates of the protoxide and sesquioxide of iron. It is liable to be con- 
taminated with tlie salts of copper, zinc, manganese, alumina, magnesia, and 
' lime. Copper may be recognised and removed from it by immersing a clean 
iron spatula in a solution of it : the iron becomes encrusted with copper. Copper 
may also be detected by adding excess of caustic ammonia to the ferruginous 
solution and filtering the liquor. If copper be present, the liquor will have 
an azure blue tint. The amraoniacal liquid should yield, by evaporation, no 
fixed residuum. It is difficult to deprive the salt of the other impurities above 
mentioned. * 

Physiological Effects, a. On Vegetables, — Sir H. Davy^ ascribes 
the sterility of a soil to the presence of sulphate of iron. 

On Animals, — C. G. Gmeliii^ found that two drachms of sulphate of 
iron ^yen to a dog caused vomiting only, — that forty grains had no eflbet on 
a rabbit, — and that twenty grains, thrown into the jugular vein of a dog, 
produced no effect. Dr. Sinith,^ however, found that two drachits proved 
fatal to a dog when taken into the stomach or applied to a wound. Orfila'* 
obtained similar results. The effects were local inflammation and a specific 
affection of the stomach and rectum. According to Weiuhold,^ the spleen of 
animals fed with it becomes remarkably small and compact. 

y. On Man, — This salt acts locally as a powerful astringent, and, when 
employed in a concentrated form, as an irritant. The latter effect depends on 
its chemical action on the organic constituents (albumen, &c.) of the tissues. 
The remote effects of sulphate of iron are analogous to those of other ferruginous 
compounds, and wliich have been already described. 

Swallowed in small doses, it has an astringent operation on the gastro- 
intestinal mucous membrane, and thereby diminishes the quantity of fluids 
secreted or exhaled : hence its continued use causes constipation. It blackens 
the stools like other compounds of iron. It becomes absorbed, and operates 
on the system as a tonic, stimulant, emmenagogue, and astringent. In large 
medicinal doses it readily excites pain, heat, or other uneasiness at the pit 
of the stomach, and not unfrequently causes naus^ and vomiting: this is 
especially the case in irritable conditions of this viscus. In excessive doses 
it operates as an irritant ’“poison. A girl took, as an emmenagogue, an 
ounce of it in beer, and was seized in consequence with colic pains, constant 
vomiting, and purging for seven hours. Mucilaginous and oily drinks soon 
cured her.® 

A case is recorded by Mr. Moored in which contractions of the flexors of the 

^ Affricultural Chemistry. 

* Vers, u, d. With, &c. 84. 

* Uuoted by Wibmer and by Christison. 

^ Toxicol, Oen. 

* Quoted by Richter, Aiisf. Arznem. v. 55. 

^ Christison, from Rust’s Ma^adn, xxi. 247. 

^ Condon Medktd Geizette, May 27, 1842, 
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hands and feet, with headache and sickness, occurred in a boy who had been 
engaged in picking the crystals of the sulphate from their mother liquor. 

Uses.— S ulphate of iron is to be preferred to other ferruginous compounds 
where there is great relaxation of the solid parts, with immoderate discharges. 
Where the long-continued use of ferruginous compounds is required, it is less 
adapted for administration than some other preparations of iron, on account 
of its local action on the alimentary canal. 

It is employed in lump, powder, or solution, as a styptic, to check hemor- 
rhage from numerous small vessels. A solution of it is applied to ulceratc(> 
surfaces and to mucous membranes to diminish profuse discharges, as in chronic 
ophthalmia, leucorrhoea, and gleet. Mr. Vincent used it in prolapsus ani 
(sep ante, p. 1945). A solution of three drachms of the sulphate in five 
ounces of water has been used by Velpeau to repress erysipelas. 

Internally, it is administered in passive henfbrrhages, on account of its 
supposed astringent influence over the system gtnerally ; also in immoderate 
secretion and exhalation — as in humid asthma, chronic mucous catairh, old 
dysenteric affections, colliquative sweating, diabetes, leucorrluea, gleet, &c. 
In intermittents it has been employed as a tonic. It has also been found 
serviceable against tape -worm. Its other uses are the same as the ferruginous 
compounds before mentioned. 

Admimstration. — The dose of it is from one to five grains in the form of 
pill. If given in solution, the water should be recently boiled, to expel the 
atmospheric air dissolved in it, the oxygen of which converts this salt into a 
persulphate. A very agreeable method of exhibiting sulphate of iron is in 
solution in carbonic acid water. Mr. Webb prepared it for me of tliree 
strengths : one containing tliree grains, a second six grains, a third nine 
grains of the crystallized sulphate to each bottle of carbonic acid water (bottle 
soda water). 

Tor local purposes, solutions of it are employed of various strengths, 
according to circumstances. In chronic ophthalmia, we may use one or two 
grains to an ounce of water ; as an injection in gleet, from four to ten grains. 
It has been used to disinfect night sod the products are sulphate of ammo- 
nia and hydrated sulphuret of iron. 

1. FERRI SULPHAS EXSICCATUM, E.; Dried Sulphate of Iron. (Expose 
any convenient quantity of Sulphate of Iron to a moderate heat in a i)orcelain 
or earthenware vessel, not glazed with lead, till it is converted into a dry 
greyish-white mass, which is to be reduced to powder.) — By exposure to a 
moderate heat, the crystals lose f ths of their water of crystallization ; so that 
85 grains of dried sulphate are equivalent to 13*9 grains of the c^stallized 
sulphate, or 3 grains are equal to grains of the crystals. The dried 
sulphate is used in the following preparation. 

2. PILULE FERRI SUIPHATIS, E.; Pills of Sulphate of Iron. (Dried 
Sulphate of Iron, two parts ; Extract of Taraxacum, Jive parts ; Conserve 
of Bed Roses, two par^s ; Liq^uorice-root powder, three parts. Beat them 
together into a proper mass, wmeh is to be divided into five-grain piUs.) — 
Each pill shoujld contain fth of a grain of dried sulphate of iron. — ^Dose, one 
to three pills;^ 


^ Com^let MenduSifis. 114 , 
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140. Ferri Pergnlphas.— Persnlphate of Iron. 

Formula Tc^O^SSO. Equivalent Weight 200. 

Sulphate of the Sesquioxide of Iron; Fermquimlphate of Iron; Oxgsulphate of Iron . — 
Persmpliate of iron is a constituent of some of the sulphated chaiybeate waters (see ante, 
p. 297) ; as the strong Moffat chalybeate, the Vicar's Bridge chalybeate, and the Cransac 
manganesian waters. There arc several native mineral compounds of sulphuric acid 
ywnd the sesquioxide of iron, such as coquimhite, yellow copperae,fihro ferrite, mi pittizite or 
vitriol-ochre. Persulphate of iron is freqncnfJy made by peroxidizmg the protosulphate 
by means of nitric acid. 2FcO,SO^-f 0=hV0^2S(P. In order to convert this sub- 
persulphate (FeW,2SO-0 into the neutral sulphate of the scs([uioxide, an additional 
equival.enf< of sulphuric acid is reqiiired for every two equivalents of the protosulphatc. 
rc^(P,2S(P-f“ S0'*=Fc"0^3S0\ This salt has been used in the preparation of the hyarated 
pcrsulpliurct of iron. 

In 1 842, Mr. Tyson* I)ublished the formula for making a solution of the sulphate of the 
sosq\iioxidc of iron, which he callS the liquor oxymlphatu frrri. He says it was invented 
by Sylvester about forty years ago, and has been ever since in consf-ant use among the 
practitioners in Derbyshire. The following is the method of preparing it : — 

Take of Sulphate of Iron, 5 ij. or ^iij. ; Nitric Acid, ; Distilled Water, ^iss. Hub 
the acid with the sulphate for a quarter of an hour, then gradually add the water, and 
strain through paper. Tlic dose of this solution is from five to twelve drops twice a day 
in infpsion of quassia, or in water. 

Persulphate of iron acts topically as a powerful astringent and mild caufltic, like tlid 
pemitrate and pcrchloride. It combines with albumen to form a pale yellowish compound;- 
on this property depends its chemical action on the tissues. Its remote effects are those 
of a tonic and limmatinic, like the other chalybeates. 

Its uses are similar to those of the other pcrsalts of iron. It may be given in conjunction 
with small doses of sulphate of magnesia as an artificial chalybeate purging water. Dr. 
Osborne^ says. Widow Welch’s pills are comjiosed of sulpliate of peroxide of iron, with 
a small quantity of insijnd vegetable matter, probably gum, as much as is requisit e for 
adhesion.” It is more probable, however, that they arc prepared with the common 
sulphate of the shops, which is a mixture of protosulphate and persulphate of iron. 

141. FERRI SESQUICHLORIDUM.-SESQUZCHLORIDE 

OF IRON. 

Formula Ee^CP. Equivalent Weight 162*5. 

Histoky. — ^Tliis chloride was known in the 17th century, but it was first 
accurately described by Sir H. Davy in 1811. It is sometimes called the 
perchloride of irony and, when combined with water, the g)ermuriate of iron. 

Natural History, — SesquicMoride of iron is a constituent of the mineral 
called pynmnali te. 

Some mineral waters contain the protocliloride of iron, EeCl ; as those of 
Alexisbad and- of Buckowina. 

Preparation. — Por medicinal puiposes sesquichloride of iron is obtained 
by dissolving sesquioxide of iron in hydrochloric acid. re20‘'^ + 3HCl= 
Ee^CD + ^HO. By evaporation, the hydrated sesquichloride is obtained in a 
crystalline form. 

Properties, — Sesquicliloride of iron is a volatile solid. It; deliquesces in 

* Plwrmaceutical lournal, vol. i, p?'698, 1842, 

- Jpurn. de Ohm. MSd. t. vi. 2c seric, p. 808. 

» ll>nd. Med. Giu March 6, 1840, p. 892. 
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the air, and forms th6 liquid formerly called oil of iron {oleum martin). 
The sesquicliloride is soluble in water, alcohol, and ether. The ethereal 
solution, by exposure to solar light, is decolourized, and lets fall the proto- 
chloride of iron (EeCl) . The atiueous solution deposits the brown pulverulent 
oxicliloride, I'e^Cl^jGFe^O^G 1 10. 

Characteristics, — It is known to be a persalt of iron by the before- 
mentioned tests for this class of salts (see autCy p. 758). 

It is known to be a chloride by the tests for the chlorides before stated (see 
antCy p. 369). ^ 

Composition. — T he anhydrous sesquicliloride has the following com- 
position : — 

• Atoms, Eq, Wt. Per Cent. J, Eavy, 

Iron * 2 56 8446 651 

Chlorine 3 106*5 65-54 64*9 

Sesquichloride of Iron 1 162*5 100 00 100*0 

EllermanJs disinfecting fluid is essentially a solution of a persalt of iron. 
It is usually a mixture of a solution of sesquichloride of iron (made by dissolving 
the residue of the combustion of iron pyrites in hydrochloric acid) and of an 
impure solution of the persalt of iron. To this is commonly added the refuse 
solution df chloride of manganese resulting from the manufacture of chlbrine. 
It decomposes the hydrosulphurets, and destroys the offensive odour of night 
soil, and other kinds of decomposing organic matter. 

TINCTIIRA FERRI SESQCICHLORIDI, L. ; Tincture of Sesquichloride of 
Iron ; Ferri Muriatis Tinctura, E. ; Tincture of the Muriate of Iron ; 
Muriatis Ferri Liquor, I). ; Solution of Muriate of Iron. — All the 
British Colleges give directions for its preparation. 

The London and Edinburgh Colleges order of Sesquioxide of Iron, ^vj. ; Hydrochloric 
Acid, Oj. ; llectified Spirit, Oiij. Pour the Acid upon llio Sesquioxide of Iron in a glass 
vessel, and tiigest for three days, frequently shaking. Lastly, add the Spirit, and strain. 

Tlio Dublin College orders, of Rust of Iron, on-e part ; Muriatic Acid ; llcictilicd Spirit, 
of each, six parls. Pour the acid on the rust passed into a glass vessel, and occasionally 
stir the mixture during three days ; then set it apai*t that the dregs may subside, and 
pour olf the clear liquor : by slow evaporation reduce this to one-third part, and when 
cold add to it the spirit. 

By digestion in hydrochloric acid the sesquioxide becomes the sesquiclilo- 


ride of iron, while water is formed. 


Materials. 

Composition. 

Products. 

3 (*q. Hydrochloric Acid 109*5 

( 3 eq. Hydrogen , . 3 
iZeq. Chlorine 106*5 

“• 3 eq. Winter 27 

1 cq. Sesquioxide of Iron 80 

J 3 eq. Oxygen .... 24 

1 2 eq. Iron 66 , 

1 pq. Sefsqiiichlor. Iron 

189*5 

189*5 

189*5 


As the sesquichloride of iron employed frequently contains a small portion 
of protocarbonatc of iron, a little protochloride of iron is formed, and slight 
effervescence, owing to the escape of carbonic acid, takes place. Both the 
chlorides of bin are soluble in water as well as in* spirit. 

This tinefnre is of a reddjsh-brown colour, and stains white paper yellow. 
It has a sour stjqitic taste, and an odour of hydrochloric ether, from which it 
would appear that a mutual reaction takes ^ilace between the hydrochloric acid 
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and the alcohol. It reacts on vegetable colours as an acid. " Its sp. gr. is 
about 0’992, and a fluid ounce yields, when decomposed by potash, nearly 80 
grains of sesquioxide of iron.^^^ 

Characteristics, — Its reaction on vegetable colours, its inflammability, its 
remarkable odour, and its reactions as a persalt of iron and as a chloride (see 
suj)rd)y are properties sufficient to characterize it. It forms a brown semi- 
transparent jelly with mucilage of gum arabic. 

Composition. — This tincture consists of rectified spirit, a small portion of 
hydrochloric ether, hydrochloric acid, sesquichloride of iron, and Ire- 
quently a small portion of protochloride of iron. Unless excess of hydro- 
chloric acid be present, sesquioxide (oxichloride ?) of iron is tlirown down 
when the tincture is exposed to the air. 

Purity and Strength. — The commercial tincture of sesquichloride of 
iron varies in its strength, oWing to the varying density of the hydrochloric 
acid employed; and perhaps also on the condition of the sesquioxide; 
for when this has been calcined it is less readily soluble in acids. Moreover, 
a diluted spirit is frequently substituted for rectified spirit. These differences 
can only be discovered by examining the colour and specific gravity of the 
tincture, as well as the quantity of oxide which it yields. 

Physiological Eppects. — ^Tincture of sesquichloride of iron is, in its 
local action, one of the most powerful of the preparations of iron. It acts as 
an energetic astringent and styptic, and in large doses as an irritant. The 
large quantity of free hydrochloric acid which the tincture of the shops fre- 
quently contains, contributes to increase its irritant properties ; and in Dr. 
Christison^s Treatise on Poisons is a brief notice of a case in which an 
ounce and a lialf of this tincture was swallowed, and death occurred in about 
six weeks — the symptoms during life, and the appearances after death, being 
those indicative of inflfmimation of the alimentary canal. When swallowed in 
large medicinal doses it readily disorders the stomach. The general or con- 
stitutional effects of this preparation agree with those of other ferruginous 
compounds. It appears to possess, in addition, powerfully diuretic properties. 
Indeed, it would seem to exercise some specific influence over the wdiole of 
the urinary apparatus ; for, on no other supposition can we explain the 
remarkable effects which it sometimes produces in affections of the kidneys, 
bladder, urethra, and even the prostate gland. It colours the fmces black, and 
usually constipates the bowels. 

Uses. — It is sometimes, though not frequently, used as a topical agent. 
Thus it is applied as a caustic to venereal warts, and to spongy granulations. 
As an astringent it is sometimes employed as a local application to ulcers 
attended with a copious discharge ; or as a styptic to stop hemorrhage from 
numerous small vessels. 

Internally it may be employed as a tonic in any of the cases in which the 
other ferruginous compounds are administered, and which I have already 
mentioned. It has been especially commended in scrofula. 

In various affections of the urino-genital organs it*^is frequently used with 
great success. Thus, in retention of urine, arising from spasmodic stricture, 
its effects are sometimes Beneficial. It should be ^ven ifl doses of ten 
minimsievery ten minutes until benefit is obtaiiied, which frequently does not 
take j|^e until nausea is excited. It has been used with success in this 

* R. Phillips , of ike hond, JPkmn. 
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malady by Mr. Cline by Mr. Collins;^ by Drs. Thomas, Eberle, and 
Erancis;^ and by Dr. Davy.^ However, Mr. Lawrence/ alluding to Mr. 
Cline^ s recommendation of it, observes, I believe general experience has not 
led others to place any very great confidence in the use of this remedy/' In 
gleet and leucorrhoea it is sometimes serviceable. I have found it occasion- 
ally successful, when given in conjunction with the tincture of cantharides, 
in the latter stage of gonorrhoea, after a variety of other remedies had failed. 
In passive hemorrhage from the kidneys, uterus, and bladder, it is likewise 
cm])loyed with benefit. ' 

Administration. — The dose of it is from ten to thirty minims, gradually 
increased to one or two drachms, and taken in some mild diluent. 

Antidotes. — In a case of poisoning by it the trtvatment should be the same 
as for the mineral acids (sec ante, pp. 160 and 360). 


142. FERRI AMMONIO-CHLORXDUM.-AMMONIO- 
CHLORIDE OF IRON. 

History. — Tliis substance, which was known to Basil Valentine, has had 
various appellations j such as flares salts ammoniaci mar t ia le s, f err unham- 
mania calcy or ferrum ammaniatum. 

Preparation. — In the London Pharmacopoeia it is directed to be thus 
prepared : — 

Take Sesqiiioxide of Iron, 3iij. ; Hydrochloric Acid, Oss. ; Ilydrocliloratc of Ammonia, 
Ibijss. ; Distilled Wato, Oiii. Mix the sesquioxidc of iron with the liydrochloric acid in 
a propen' vessel, and digest them in a sand-bath for two hours ; aftcn’wards add the hydro- 
chlorate of ammonia, first dissolved in the distilled water j strain and evaporate tlie liquor. 
Lastly, rub what remains to powder. 

By the mutual reaction of sesquioxide of iron and hydrocliloric acid we 
obtain sesquichloride of iron and water. A siriall portion of protochloride of 
iron will be produced if any carbonate of tin? protoxide of iron be mixed with 
the sesquioxide. By evaporating the solution thus procured with a solution 
of hydrochlorate of ammonia, w^e obtain a mixture of these bodies. There is 
no reason to believe that any chemical combination takes place. 

Properties. — It is met with in the shops in the form of reddish oraiige- 
ooloured crystalline grains, liaving a feeble odour and a styptic saline taste. 
It is deliquescent, and is soluble in both water and alcohol. 

Characteristics . — Rubbed with quicklime or caustic potash, ammonia is 
evolved. Its solution affords chloride of silver \^hen mixed with the nitrate 
of silver. It reacts as a persalt of iron. 

Composition. — It is a mechanical mixture of hydrochlorate of ammonia 
and sesquichloride of iron, in the following proportions ; — 

JP«r Cmt, 


Sesquichloiide of on 15 

llydrochlorate of Ammonia B5 

^ Ferri Ammonio-Chloridum, Ph. L. 100 


* Med. Eecoj^ and Eesearchee, liond. 1798. 
2 Med. andrhys. Journ. xvi. 2^50. 

•* Eberle’s Treat, on Mat. Med. ii. 270, 2d 
^ Parises Pluirmacologia, ii. 8, Gth cd. 

® Lond, Med. Gaz, vi. 845. * •* 
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It yields about 7 per cent, of sesquioxide of iron when decomposed by an 
alkali (Mr. E. Phillips). 

The yellow bands sometimes found in cakes of hydrochlorate of ammonia 
are probably a true chemical compound of sesquichloride of iron and hydro- 
chlorate of ammonia (sec p. 446). 

PuEiTY. — The London Gollege gives the following characters of it : — 

Totally soluble in proof S|)irit aud in water. Potash added to the solution throws 
down sesquioxide of iron ; afterwards, when added in excess, it evolves ammonia. — Lh, 
Jjond, 

Physiological Eppects. — It jHoduces the general effects of the ferrugi- 
nous ])rcparations ; but, on account of the small and variable quantity of iron 
present, it is a compound which is of little value. The hydrochlorate of 
amnfohia whicli it contains, renders it alterative, and in large doses apericiiit. 

Uses. — It has been empldj^ed as a deobstruent in glandular swellings, in 
amenorrhoea, and other cases where the preparations of iron are usually em- 
ployed. 

Administhatton. — It may be given in substance in doses of from four to 
twelve or more grains. 

mCTlM FERRI AMM0M0.CH10R1DI, L.; pneture of Ammonio^Chio^ 
ridiiof iron, (Ammonio-Cliloridc of Iron, ^iv. ; Proof Spirit, Oj. M.) — 

A fluidoimce yields by decomposition 5*8 grains of sesquioxide of iron."'^^ 
It should be expunged from the Pharmacopoeia. 


143. FERRI IODIDITM.-IODIDE OF IRON. 

Formula Pci. Equivalent Weight 154. 

IIisToiiY. — We arc indebted to Dr. A. T. Thomson for the introduction of 
this substances into medicine.'^ To distinguish it from other com])ouiu]s of 
iodine and iron, it is sometimes termed protiodide of iron. Other names 
for it are iodurety hgdriodate, or iodohydrate of iron, 

Pheparation. — Directions for the preparation of this compound arc given 
both by the London and Edinburgh Colleges. 

The London College orders of Iodine, 5 vj. ; Iron Pilings, 5ij- ; Distilled Water, Oivss. 
Mix the Iodine with four pints of the water, and to these add the Iron. Heat them in a 
sand-bath, and when the liquor has acquired a grconisli colour, pour it oft*. Wash what 
remains with the half-pint of water, boiling. Let the mixed and strained liquors evaporate 
at a heat not exceeding 212"' in an iron vessel, that the salt may be dried. Keep it in a 
well-stoppered* vessel, access of hght being prevented. 

The Edinburgh College orders any convenient quantity of Iodine, Iron-wire, and 
Distilled Water in the proportions for making solution of Iodide of Iron [see Ferri iodidi 
Syrujgm\ Proceed as directed for that process ; but before filtering the solution 
concentrate it to one-sixth of its volume, without rernovmg the excess of iron- wire. Put 
the filtered liquor quickly in an evaporating basin, along with twelve times its weight of 
quicklime around llie basin, in some convenient apparatus in which it may be shut 
accurately in a small space not communicating with the general atmosphere. Heat the 
whole ^apparatus in a hot air-press, or otherwise, until the water be entirely evaporated ; 
and ptfeserve the dry iodide in small well-closed bottles. 

process adopted by the Edinburgh College is that suggei^ed by Messrs. 

^ Phillips, OjD, cit> 

Observations on the Preparation and Mediciml Em^d^yment of the loduret and Hydriodate of 
Jrony 1834 . 
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T. and H. Smith,' of Edinburgh. More recently^ they have adopted anotlier 
and an improved plan, in order more effectually to exclude atmospheric air. 

According to our new plan, we make a solution of iodide of iron in a Elorence 
flask, with six drachms of pure iron filings, two ounces and a quarter of iodine, 
and four and a half ounces of cold distilled water. After boiling till the 
liquid loses its. dark colour, we filter rapidly into another clean flask, and, 
without delay, phice the flask over the flame of a spirit lamp or gas-burner, 
and evaporate the liquid at a boiling heat. The ebullition may be allowed to 
proceed with very little attention for a considerable period, but wIkui the* 
liquid passes from a green shade into black, close attention becomes then 
necessary, as the process now approaches very near to its close. 

We can obtain the compound in two states, — eitlier as a crystallized 
hydrate, or in an amorphous anhydrous form. To obtain it in the first form, 
an iron wire or a glass rod must be dipped into tiio liquid in the flask at sliort 
intervals, till, on removfd and co{)ling, the iodide^forins a dry and hard crust. 

" When the evaporation has reached this point, on rmnovjd from the heat 
the fused iodide crystallizes on cooling. To get the iodide in the anhydrous 
state, the evaporation must bo carried still further. Tlie period for bringing 
the application of heat to a close can very readily be judged of by occasionally 
placing a piece of cold glass over the niouili of the flask, and rem{)ving tlui 
heat when moisture ceases to be condensed on the glass. A pure, anhyclfotis, 
spongy protiodide will then be found ia the flask, as during the whole opera- 
tion the flask is filled with a body of steam continually given off by the liquid : 
the atmospheric air is comjdetely excluded to the v(Ty hist. We have also 
proved by the test of starch-paper that no free iodine is given oil’ from tlie 
beginniTig to the end of the process. 

^^We now remove the iodide by breaking the flask and bruising the com- 
pound coarsely in a warm, dry mortar, and enclosing it, without the lesist 
delay, in small well-corked bottles. If the process has been correctly managed, 
the iodide will dissolve in distilled water, giving neai*ly a colourless solution, 
or at least one having merely a slightly greenisli and not a red tinge. It is 
not quite correct to term it com])lctely soluble, as tluwe is a miuuio trace of 
insoluble matter left, being no doubt produced by a slight decomposition of 
the iodide occurring during filtration, but this will be in proportion less to the 
same extent as the care has been greatcr.^^ 

Fine soft iron wire, employed by the Edinburgh College, is to be preferred 
to the iron filings used by the London College. It should be recently cleaned 
to free it from 3l rust. 

In this process one equivalent of iodine combines with one ecpiivalent of 
iron, and forms one equivalent of protiodide of iron. 

The exclusion of the air is practised as much as possible during the opera- 
tion to prevent the formation of sesquioxide of iron and the separation of 
iodine. 2FeI + 30=FcW4-2l. An excess of iron is used by the 
Edinburgh College to take up any iodine which may be set free by the action 
of atmospheric oxygen. • 

PRORERTiES.-^fey evaporation with as little contact of air as possible, 
solution of ipdide of iron yields green tabular crystals.^ If the solution be 
evaporated te- dryness, and the residue be moderately heated, this salt is fused, 

^ Edinb, and Land, Journal of Medical and Surgical Science^ vol. t. 

^ J?harmadetitical Journal^ vol. iii. p. 487, 1844. * 

^ Mr. R. Phillips, TranslaUon of the 'Bharmactyponia 
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and on coding becomes an opaque^ iron-^:^^ ctys^yUne m&ss^ \ritb a metallio 
lustre. 

Iodide of iron bas a st 3 q)tic taste. It is fusible^ yoMile, very deliquescent, 
and very soluble in both water and alcohol. 6jr exposure to the air, it 
undergoes decomposition, and deposits sesquioxide : its solution alsot^dergoes 
a similar change. The iron of the protiodide, which thus beccws oxidized, 
parts with its iodine. According to some persons, sesquiodifle of iron is 
formed. 6FeI-f 30=Fe®03 + JJ(Fe2p). But as the decomposed solution 
bas the odour and flavour of iodine, and yields, on the addition of starch, the 
blue iodide of starch, it is more probable that it contains free iodine. Mr. 
Phillips, Jun.^ has suggested that, by the mutual action of iodide of iron and 
water, bydriodic acid and protoxide of iron are formed. Fel -f HO =FeO + HI. 
The latter absorbs oxygen from the air, and becomes sesquioxide, 2FeO+0= 
Fe^O^ j while the hydriodicbcid becoming oxidized under the joint influence 
of air and light, yields water and free iodine. HI+0=H0+I. This 
explanation is supported by the fact that the hydrated iodide of iron becomes 
more acid by exposure to the air, and that the addition of iodic acid along with 
the starch augments the amount of iodide of starch formed, because the iodic 
decomposes the hydriodic acid. SHI +10® =5110 +51 (see ante, p. 497). 

Whatever be the change, it is important to know that by keeping a coil of 
ironVire in the solution of protiodide, as suggested by Mr. Squire,^ no free 
iodine or sesquiodide of iron is produced, although the liquid may bd folly 
exposed to air and light : sesquioxide of iron is formed, but if the solution be 
filtesred, it is found to contain protiodide only. ^^A solution of protiodide 
of iron dissolves iodine abundantly, becoming brown, and possibly containing 
the sesquiodide, Fe^P, but it is more likely that the iodine is not combined, 
as it is sensible to the test of starch."® 

Characteristics , — ^When heated in the air, it evolves violet vapours of 
iodine, while the iron attracts oxygen from the air, and is convened into 
sesquiodide. A solution of protiodide of iron yields with a solution of corrosive 
sublimate a red precipitate, — ^FeI+HgC=HgI+FeCl; and with ferro- 
cyaiiide of potassium a bluish-white precipitate. 

Composition. — ^The composition of iodide of iron is as follows : — 


At, 

jSV. wt. 

"Ber Cent, 

At, 

Ba, Wt, 

Bet Ct, 

J,]).Smiih, 

Iron 1 

.... 28 ... 

... 18*2 

Iron 

1 .. 

28 ... 

... 14 . 


Iodine 1 .. 

....126 ... 

... 81*8 

Iodine ........ 

Water 

1 .. 

5 .. 

126 ... 

45 ... 

... 68-8 , 
... 22-7 . 

63-64 

22-22 

Iodide of Iron! .. 

....154 ... 

...100-0 

Hydrated Iodide of Iron 1 .. 

....199 ... 

...icon . 

100-00 


The iodide of iron of the Pharmacopceia contains, according to Mr. Phillips, 
five equivalents of water, FeI,5H0. Wittstein states that the hydrated iodide 
contains four equivalents only of water, FeI,4iH0. 

It appears from Mr. Sclmlefield's statement,^ that iodide of iron, as 
prepared by the manufacturing chemist, usually conttdns only from 10 to 15 
per cent, of water ; for if the process of eva|toration be discontinued 
whilst the salt contains per cent, of water, it will be in so deliquescent $ 
state as to be unavailable, unices for imme^ate use ; whilst, on the other 
hand, if it be proceeded with until it attain the anhydrous sta% the heat em- 

^ PAaymiiceuiiiCitt Jburwtl, vol. iv. p. 19, IS44. > 

^ Annali Jt^Uhsopky, slay 1886« p. FhamoeeutM p* 1B43. 

* Kano, MmmUs cf Che^y^^^, 782. 

^ PhamimttHcal Journal, yoi. i. p 521, 1842. « 
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Pueity; Physiological Effects; Uses. 

ployed will occasion decomposition by a liberation of iodine and formation of 
sesquioxide of iron, in consequence of the slight affinity these bodies possess 
for each other. The medium course is generally pursued^ the manufacturing 
chemist allowing the salt to retain from 10 to 15 per cent., which is soon 
increased bjr exposure to the air, together with a partial decomposition.” 

PuBiTY.-r~It should be perfectly soluble in water. By exposure to the air, 
it absorbs oxygen and forms sesquioxide. 

Emits violet vapours by heat, and sesquioxide of iron remains. When fresh prepared 
it is totally soluble in water, Erom tins solution, when kept in a badly-stoppered vessel,' 
sesquioxide of iron is very soon precipitated ; but with iron wire immersed in it, it may 
be kept clear in a wcll-stoppercd vessel. — Fh. Lond. 

Entirely soluble in water, or ijearly so ; forming a greenish solntion.-~PA. Ed. 

Physiological. Effects, a. On Animals, — ^Tlirec drachms of iodide of 
iron were administered to a dog ; vomiting and purging were produced, but 
in three days the animal was well. One draclqp dissolved in a drachm of 
water killed a rabbit in three hours and a half, with the appearance of gradu- 
ally-increased debility: the stomach was found congested, and its lining 
membrane decomposed. Forty grains injected into the jugular vein of a dog 
killed tlie animal within twelve hours : the symptoms were dilatation of the 
pupils, staggering, vomiting, and bloody stools. 

ft. On Man. — In small and repeated doses its effects are not very obvious, 
save that of blackening the stools. It sometimes sharpens the appetite and 
promotes digestion. It passes out of the system in the urine, and both of its 
constituents may be detected in this fluid. When it does not purge, it fre- 
quently acts as a diuretic. In full doses, as ten grains, it on one occaSon 
caused uneasy sensation at the epigastrium, nausea, sliglit headache, copious 
black stool, and, in two hours, a larger quantity of urine, containing both 
iron and iodine.^ Its medicinal influence on the body seems to be stimulant, 
liaematinic, tonic, and alterative or deobstruent. It possesses the combined 
properties of iron and iodine. 

Sesqni-iodide of iron is said to produce the same ellects, bui. to be more active ,than 
the iodide.* 

Uses. — ^Iodide of iron is indicated as a toiiic, liEematinic, and resolvent in 
cases of debility accompanied with a soft and relaxed condition of the solids, 
and paleness of the skip. It is especially applicable in scrofulous and stru- 
mous affections of the glandular system, iu which the use both of iodine and 
iron is indicated. 

In tabes mesenterica, and in swellings of the cervical lymphatic glands, it 
ofte^roves highly advantageous. In chlorosis, and in atonic amenorrhoea. 
Dr. Thomson found it serviceable ; and his testimony of its good effects has 
been supported by that of others. Its operation must be promoted by exer- 
cise, and an invigorating diet. In secondary syphilis, occurring in debilitated 
and scrofulous s^jects, it is in some cases, according to the testimony of both 
Dr. Thomson and Eioord,^ a valuable remedy. * The last-mentioned writer 
employed it in the form *of injection (composed of from half a drachm to a 
drachm of iodide dissolved in eight ounces of water) in blenorrhoeas, and in 

' Hr. A. T. Thomson, cw. dl. 

2 Lond. Med, Gaz. Jane 18, 1841. 

^ Joum. de Pkamt. xxiii. 308. • 

* Quoted by Bierbach, JHe neueeten EntA in d. Mat. Med. Ansz. 
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that of lotion in venereal and e^arious ulcers Dr. rier<]nin^ em])loyed it in- 
ternally and externally in lencorrlKca and amcnorrheea. Jt has also been used 
in inci])ieut cancer and in atonic dyspepsijt ,(Dr. A. T. Thomson). 

ADMiNianiATroN. — Tlie, dose of it is three grains gradually increased to 
eight or ten, or more, ilieord has given forty grains per day. It m‘a.y be ex- 
hibited in the form of tinetnre; or of afpieous solution, flavoured with a little 
tincture of orang(‘-])(d. Jt must be reraejnberc^d that agds, alkabes, and their 
(jarbonates, most TiuJallic s.alts, all v(^g(‘J-abl(‘- astringents, and many organic 
‘'Solutions, decompose', it. Pici’{]uin gave it in chocolate, Bonrrleaux wine, dis- 
tilled water, dilnied spirit, or Tna.(I(i inl-o lo/enges with saflVon and sugar. Jn 
l('ne(>rrh(rvr> and anicnorrhrea h(^ employed an ointment (composed of a drachm 
of iodines to an ounce of lard), by way of friction to the u])per ])art of the thighs. 

1. FERIW lOniDI SYRUPllg, E. ; 8 //?'?//) of Iodide of Iron, (Iodine, dry, 
200 grs. ; J^'ine Iron -wire, rcecmtly cleaned, 1 00 grs. ; White Sugar, in ])owder, 
■sivss. ; Distilled Water, f^vj. Jh)il the iodine, iron, and water together in a 
glass mat rass, at first gcntl}^, t o avoid the (*x])ulsion of iodine vapour, afterwards 
briskly, until about two fluid -ounces of li(|uid remain, l^^ilter this fjuickly, 
wdiile hot>, into a matrass containing the sugar. Dissolve tJie sugar with a 
gentle h(;at, and add distilh'd water, if neccssjiry, to maku' uj) six liuidounces. 
— Twelve minims contain one grain of iodide of iron.) — Mr. lledw'ood^ states 
that wdien cane sugar is lieated in contact with iodide of iron, it becomes very 
readily changed into gra])C sugar; and syrup of iodide of iron, as usually 
prepared, is very liable to b(‘come ])crfect.ly solid, in cons('(juence of i\u) 
(T#tallization of the grape sugar. To obviate this and other changes which 
occur in this syrup when lieat is used in its pre])aration, Mr. Hemhigw^ay^ 
has pro})osed the following modificfition of the ])rocess : — 

Tjiko of iodine, pure and dry, 5vij., 3ij. ; Iron filings, clean, §ij. ; Distilled Watcu’ 
q. s. to make f^xiiss. of the solution. Jhit the, iron tilings and half the water into a. 
Wedgwood mortar or a flask, and add the iodine in small (]uautJt.i(^s at a t inu*., agitating 
the mixtnre until it lias become colourless; tlien tllter the solution, and wasli the iron 
with the remainder of tlie water. K('e]> it in a sto])j)cred liotHi^, wdih a coil of iron wire. 
Di(‘ liquid is called “ the sohdioni'* Eaeli tliiidraclim contains t hirty grains of (TystalliziMl 
iodid(‘. of iron. When wanted for use pour it off without (list urliiug the sc^diment, and 
pass throngh a coarse filter. ^ 

Take of simple syruj), fjxv. ; the solution of iodide of iron, as above’-, f^ij. Gc'iitly 
evaporate’, the, synip ove,r tJu’, fire^ until it has decre’aseMl in weiglit, two ounce’s (tnoMiipois, 
then introduce it into a liottle’, add the solution of iodide of iron, and shake them togeU-lu’r. 
lt(!]>cat the agitation after tlie syiai]) has cooled, and kcc]> it in small st6p])cred bottles. 
Each f5j. of the syrup eoiituins ratluT more than gr. iij. of the dry iodide; or four grains 
of the ciysta-Uized (hydrtitcd) iodide',. This syrup is faintly green. 

Syrup of iodide of iron is a very couvenient prejiaration for the exhibition 
of the iodide, as it is not so readily decomposed as an acpieous solution of tins 
salt.3 In the Edinburgh Plinnnacopccia it is described as being colourless, 
or pale green ; transparent ; w ithout sediment, even when exposed to the air.^^ 

Twelve minims or fifteen dro])s of the Eibiiburgli preparation contain one 
grain of iodide (Christison) : each f5j. contains gr. w. of the crystallized iodide. 
This preparation, therefore, is somewhat stronger than Mr. Ilemingwa/s. 

* Pharmncmtical JonruoJ^ voT. vi. p. 3.17, 1847. 

2 Thid, p. 315. 

’’ For some ohsejvvations on the elicmie'al properties of Sjy-riip of roelielc of Iron, sec Wackenrodcr, 
in the PharmaceuHsches CfndntUBIait.fnr 183P, S. r>2tS.’ See also some remarks on Jodnreivm 
Fnri r:arvharahm, by Kcflier, in Berlin'i^ches Jahrhuch far die P?iarmacie, Bd. xlii. S. 212, 1839. 
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The officinal sjTup of tlic Edinburgh Colhige may be given several times a 
(lay in doses varj'ing from fifteen drops to a lluidraclnn. Larg(‘i* •* doses are 
apt to occasion sickness and even’ Vomiting (Cliristison). As it is readily 
decomposed by contact with various substances, as well as by ex])osure to the 
air, when it is diluted, it is best to administer it in solution in simple watcT ; 
but the dilution should not be made long belbre being used, li is, tlien^fon^, 
better to let the patiegt dilute it imiriediately before swiillowing it. 

2. PILULE FERUI lODlDI; Agitah^, 137 grains' 

of Iodine, 5ss. of coarse Iron Wire, and 75 miiiinis of Distilled Water, in a 
strong stoppered ounce ])hial until the froth bcK^omes whiter Pour the tluid 
u])on two drachjns of powdered sugar in a mortar, tritunito briskly, and add 
gradudly halt* an ounce of liquorice ])owder, a drachm and a half of powckinul 
gum, and a drachm of flour. Divide the mass in^o 141 })ills, each of which 
contains about a (|uarte>r of a grain of iodide pf iron (Leslie., quoted by 
Cliristison). 


144. Perri Peniitras*~~Pernitrate of Iron. 

Fomtda Equivalent Weight 242. 

Persesquinitrate of Iron; Ferrmn nitrmm orgdatum. — Oblaiufjd by dissolving iron, 
sesquioxide of iron, or the hydrat(ul sesquioxido ot iron, in nitric acid. 

Mr. Kcrr,^ who introduced tlie use of this compound into incdiciin’., giv(^s tlic following 
ilircctious for its jmq)aration ; — Take of small chips or piecc^s of iron-wirc', jiss. ; nitric 
acid, Jiif, by measure ; water, 5^xvij. ; hydrochloric acid, Jj- tlic iron into an 

(‘firthciiwarc vessel, and pour on the nitric acid, prcwiously dhitcd witli tifUnui ouuc(‘-s of 
the water. Set t he vessel aside till the whole of the. acid has unit(fl with the iron ; thou 
decant, the liquid from tin* jiort.ion of iron which n'lnains un(lissolv(^d, strain, and tiller. 
Add the hydi'ocliloric acid vdth tln^ remainder of tin; water, or with as much of tliai li(piid 
as shall increases the whole solut ion to thirtv ounces. 1’he process usually requir(‘.s from 
nine to lw(dve liours for its c()rM])leti{m. Without the ns(! of the hydrochloric a(hd the 
lifpjid is a])t to hecome turbid in a lew weeks. 

The solution when rightly made is of a beaut ifnl dark nul (dolour when viewed with 
transmitted light. Tt,s taste is very astringent. 

its topical etlecls arti those of a very powerful astHngent and mild caustic. Mr. K(Tr 
thinks that in addition to an astringent quality it posscssi's tin* ])rop(U'ty of diminishing tla; 
irrilahility and IcudtTiu'ss of the nnujous m(‘nd)raues with which it comes in contaxd.. It s 
remote effects are hiematinic and tonic, like oilier elialylieatcs. Altogotlu'r, this pre- 
jiaration re.scmblcs in its medicinal propi^rtie.s the scsquicldoride of iron. 

Mr. Kerr introduced it as a valuable remedy for chronic diarrlio'a, both in eliildrcji and 
adidts, and wlietlicr accoinpmiicd with vomiting or not. Vyilh tlic exception of <lys(‘,iit.cry, 
aiid the (Jiarrhma which succeeds tyidius, he found it useful in almost eveiy ease- of 
diarrlKca. He employed it both by thi^ mouth and by the rectum. Dr. (1 raves'-’ lias lionu; 
testimony to its beneficial effects ; as has also Kopp,'^ wdio stat('-s tliat be gave it with 
success ill many eases wliicli had resisted every apjirovcd remedy. Dr. T. C. Adams, oi 
the United States, employed it not only in diarrhma but also in other mucous dischargesj, 
as leiicorrhooa, in which disease ho coujoiiwid the local use of it w it h its interna] administra- 
tion. He also used it inaphtjjous sores and tooth-ache (Dunglison). Dr. J. W^ Williams'* 
used it with success in the diarrhoea and alvinc hcmorrhagii of typhoid fever. 

It seems well adapted for hmmatemesis, hemorrhage'- from the bowels, and uterine 

* Edinh, Med. and Surq. Journ. vol. xxxvii. p. DU, 1S32. 

- Sifstem of Clinical Medicine^ p. 1843. 

•* Denkw 'urdiffkeit in der drztl, VraHs^ Bd. iii. S. 327 ; also Duu^^son, AV//' Remedies. 

* Boston {United States) Med. and Stmj. Journ. Apjfil. 7, 181-1. 
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hcmorrliagc, in fVcblo, and languid constitutions. In such it may be employed to 
serve the donhh; ]uii‘])osc of a toj)ieal astringent, and a tonic and hannatinie. 

The dose of it is from ten dj'ops to a flnidrac-liin. Mr. Kerr gave in some eases a tea- 
S})oonful tlircc or four times a day ; and he was acquainted witJi one ease in which half 
an ounce was swallowc'd with no otlier (‘(feet than a considerable degnm of costiveness. 
It may be givem in plain wat.i'r. Kopp ga.v('. it in gruel j but, it is probable that it would 
prove less elf(;et.ive as a topical wluai adjninistercd in gruel tlum in simple water. To 
children it- may be given in doses of a few drops according to their age. Mr. Kerr 
employed from nine' to tv\ f'lve dro])s, in warm water, in the f(#in of enema, for young 
children. I)i1ut('.d wil-h water, it has been employed, as an injection, hi leueorrhfca and 
uterine hemorrhagci. 


145. Terri Arsenias.'—Arseniate of Iron. 

Formula .IFc^,AsO'\GIIO. EqukaUut Weif/ht 274. 

Ferrmi (Knjdtdahim ftnndr'icmn ; Anemate. of the Proto.nde of Tron. — ObtaiiU'd by 
adding the arseiiiate of polasli, or of soda, or of ammonia, to a. solution of ])rotosiil[)bate 
of iron. TIk^ whij(‘. im'cipitate is to b(i collected, washed, and dned. It is very sparingly 
solulile in wat('r, and its solution by (‘.xjiosure to the air aerjuiros a greenish eolour. Its 
eff(^(d.s an^ similar to tliose of arsenious acid : topically it acts as a caustic. 11 lias been 
employed both internally and {’.\ternally. Mr. (/armiehaiT used it (externally in ulei’rated 
cauewr. lie a])plied from lialf a draclnn to a drachm, as a dressing in cases of extcmsivi^ 
ul(3cration. In about, half an hour it excites uneasiness, wliicli continm^s for sev(‘ra^ 
liours, and is followcal liy swelling, (‘S])ecially wlnm it is us(m 1 for ulcers of the fae(' : in a 
few days a slough is formed. Tlie (‘inployment of it, like that of other arsenical jmqiara- 
tions, r('fiuir(‘s caution, as I lie arsenic b(‘e.omes absorlied. It has })C(m used by rb’etl-*^ in 
lupus, ('lephaut.iasis, psoriasis, chronic eczema, and lichen. Die dose of it is from yyli 
to T'Tjth of a grain in tin* form of pill. It. may be a])])lied ('xteriially in the form of 
ointment composed of IVom Dj. to of the arseniale to 5 j. of fat-. 


146. FERRI ACETAS.-ACETATE OF IRON. 

Fonmda Ke.W,3A. Erpurntod We'ujhi 233. 

ITistoky. — A solution of the sesejnioxido of iron in acetic acid lias long 
been known and used in tlii^ aits. It constitutes the iron liqnor of the dy('i‘ 
and calico-])rinlt'r. 

Pkepakation. — The Dnhlin VoUcpv orders it lobe ])rc])arcd as follows : — 

Take- of Carbona-1e S(;.s(pu’()\ide I of Iron, one part; Acetic Acid, m' parts. Digest 
during thre(! days, am tiller. 

PnopEK'ni-:?. — It is a deep red licpiid, having an acid, chalybeate taste. It 
reddens lit-inns. 

Charactrrisfics . — When heatcul, it yields acetic acid. Ecrrocyaiiide of 
j)otassiiiin strikes a blue; colour with it, infusion of galls a ])m*plish^>blaek. 

The aedic acid coinbiiu's with the sescjuioxidc, as well as with any protoxide 
of iron contaiiK'd in the so-called earboiiatc, and eaus(?.s the cvolui-ion of 
carbonic acid. 

Much of the ses(]uioxide, sold as carbonate, of iron of tbe shops has been 


^ Ess(w nv the E/jWfs of Varhovate and Hher Preparaf tons of Tron upon Canetr. pi). 50, GO, 
341, 343', ct. s(^(p 1809. 

- (hioied by Astdietihrcliricv, Die neiferti Arznelnuilvh ISbS. 
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calcined : when such is tlie case, it*is unfit for making acetate of iron, as its 
solubility in acetic acid is thereby diminished. 

Composition. — This liiiuid is essentially a solutioTi of the acetate of the 
aesquioxide of But it also contains acetate of the pro- 

toxide of iron, PeO,A. The relative proportion of tlic two acetates depemls 
necessarily on tlio pro])ortion of the two oxides contained in tlie ctirbonate 
employed. Tlie prc])h.i*ation may be considered as essentially a solution of the 
acetate of the sesquioxide of iron. ^ 

Ellennaus di^infectiny Jiaid^ contains the acetate of tlie sesquioxide of 
iron (see ante, ]). 779). 

The PiiYSiOLoujcAL Effects and Uses are tlie sanu? as other ferruginous 
(;on>pounds. — The dose is from ten to twenty-five drojis in water. 

1. FERttlACETATISTWCTURA,!).; TincMire^f Acetate of Iron, (Acetate 
of Potash, two parts ; Suljihate of Iron, one pa^t ; Ib'ctilhal 8j)irit, twenty- 
six parts. Hub togetlier the acetate and su]j)ha<(^, tlien dry, and add the 
spirit. Digest for seven days in a well-stojipia'ed bottle ; tluni ])our off the 
ch‘-ar 1i([uor, and preserve in a vessel perfectly closed.)— In this ])roc(\ss the 
sulpliate of iron is discomposed by the acetate of jiolash, tlie jirtxluels Ixdng 
acetate of iron and sulphate of ])otash. Pe0,80‘^ -f 7 1 lO + KO, A = k\‘()^A 4- 
^JvO.SCD. The mixture becomes moist owing to tlu^ evolution of the water 
of crystallization of the sulphaie of iron. Tlu*- acetate, of iron and the excess 
of acetatc! of jmtash dissolve in the sjhrit; but tluj sulphate of jiotasli is inso- 
lubhi in it. The two acetates are probably in combination, as suggested by 
-Dr. Barker,^ forming a ferro-(teetate of jet task ; foi* tlui solution, tlioiigh 
containing jirotoxide of iron, is unchangixl by atinosjilaa’ie oxygim. It is a 
claret-coloured, ])(3rfectly tra.ns])arent tinet.unv having a strongly chalybeate 
taste. Dr iVldridge^ found that the tincture may be decolorized by adding a 
solution of siil])hate of jiotash to it : h(3 ascribes this to tlui acetate of potash 
biiing carried down by the. prceijhtating sidphate of ])ota,sh, leaving uncom- 
bined protoai'.ctate of iron in solution, it ]K)sse.ssi‘,s the usual nu'.diciiml 
pro])erties of a ferruginous com])ound. It is a viny agnunble chalyb(‘.ate, and 
was introduced into the Dublin Pharmucopieia by Dr. Perceval. — TI k; dox; is 
from half a 11 ui drachm to one lluidrachin. 

2. TINCTIIRA ACETATIS FERRI CUM AlCOHOLE, D, ; Tinctnre of the 
Acetate of Iron with Aieoh(fl, (Sulphate of Iron ) Aceta(i3 of Potash, aa. 5 .). ; 
Al(3ohol, Oij, \^wine measurel, Triturati'. togedier the suljihate and acetate, 
then dry them, and, wdien cold, add the alcohol. ,Dig(‘st in a vvid-sfoppcrcd 
bottle for twenty-four hours.) — The changes that occur in this, are similar to 
those described in the jireceding prcjiaration. Alcohol is substituted for 
rectified spirit, by which a stronger and more permanent jircjiaration is obtained. 
— ^Dose, from 20 drops to a drachm. 


* VhartMcenllcal Jom'uut^ voL vii. p. i^SO, IS 17. 

■■ Ofjsorvaliom OH Iho I'iiJibthi Vhiinnaropunc., IS.'P). 
Dublm Jonniul uf JMedivat SricHf'ry vol. x. IHliO. 
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147* Ferrl Lactas.— Lactate of Iroa. 

Formula FeO,Ij,3HO. Equivalent Weight 144. 

Ferrum lacticum ; Lactate of the Protoxide ^ Obtained by dissolving metallic 
iron in dilute lactic acid ; the solution is to be evaporated so that it may crystallize. 
^Wohler’s process, as given by Dr. Christison,^ is as follows -.—Sprinkle in two pounds of 
sour whey an ounce of sugar of milk, and the same nuantity of pure iron filings. IMgest 
at a temperature of 100° F. until the sugar be dissolved, and then add another portion of 
sugar of milk. As soon as a whitish crystalline powder begins to form, the solution is 
strongly enough charged with lactate of iron. Then boil and niter into a close vessel ; and 
the salt is partly deposited on cooling in greenish-white prisms, and partly forms a 
ciystalb'ne crust. Tliese crystals, when slightly washed with cold water and quickly dried 
with bibulous paper, are pure ciloiigli for medical purposes ; and they may be obtained 
quite pure by a second crystallization.” The iron (Hssolves in the free lactic acid with 
the evolution of 'hydrogen gas : fresh lactic acid is furnished by the action of caseine 
^which acts as a ferment) on the sugar of milk. Lactate of iron is a greenish-white 'Salt, 
in small acicular or prismatic crystals, which have a sweetish chalybeate flavour. They 
are soluble in 48 parts of cold or 12 parts of boiling water ; and they are nearly insoluble 
in alcohol. 

Tliis salt was introduced into the Materia Mcdica by G61is and Cont6, whose memoir, 
on this subject, has been favourably reported on to the Academic Royale de M^decinc 
by MM. Bouillaud, Pouquier, and Bally It was asserted to be superior to every othcn> 
preparation of iron on the ground that iron after its administration is converted into a 
lactate by the lactic acid oi the gastric juice, and the universal distribution of lactic 
arid through the body appeared to lend support to these statements. Bouillaud and 
otJ«5rs have found it useful in anaemia, amcnorrhcea, dysmenorrheea, and other maladies in 
‘"ivhioh the cludybeatcs are generally found beneficial. It is administered in doses of from 
two to five grams. It may be given to the extent of half a drachm daily. It has been 
employed in a great variety of forms, ^ such as pills, tablettesy pastillee, drageesy bread 
{iron-bread I)y and chocolate ! ! I agree with Mialhe** in opinion that there is no evidence 
of its superiority over the citrate or tartrate of iron. 


148. Feni Tarnias*— Tannate of Iro% 

Formula IX)3,3Tan. Equivalent Weight 716. 

Ferrum Tannicum.-^^^ To a boiling solution of 90 parts of pure tannic acid, add gradually 
440 parts of subewrbonate (sesquioxide) of iron, which has been prepared from pure 
sulphate of iron and carbonate of soda and dried at a moderate heat. Agitate the solution 
till the effervescence ceases. Evaporate the mixture at 176® F, in a|||n^lain vessel, 
until it becomca^lfiok; then spread it on glass or porcelain to d|y in a stove at 95° F.”® 
A (ink) IS obtained by adding decoction of nutgallsto a solution 

of a salt of a sesquioxide of iron (as the persulphas). Tannate of iron is blue. Ac- 
cording to Wittstein, its formula is F^^4Tan. As contained in ink it is usually mixed 
with a little grik^tc. Its properties are astringent, hsematkiic, and tonic. Ink is a 


* litspensatorgy 2d edit. p. 975, 1848. . < 

* BtMetin de I* Academic Bogaie de MedecinCy 1840 ; also Merat, Supplement au DicL de Mat, 
Med, p. 294, 1846 ; and Brit, and For, Med, Rev, vol. x. p. 565, 1840. 

• ® See the various formulee for Wiese preparations in Boarchardat*s Nouveau Formulaire magiitral, 
3me td. p. 277, 1845. . 

* TredU de VAri de Formulery p. 184, 1845. ' 

* Benedetti, quoted by Beasley, Pocket Formularg, 

® Buchner’s Repertoriunti Bd. xlv. S. 289, 1847. 
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popular and pccessful application to ringworm {herpes cirdmitts). Tannate of iron has 
been panegjn^ised in chlorosis, thou^ there is no reason to suppose that it is superior to 
other chalypeates. l^usseau and Pidmix have employed it in the fcHm of syrup (syrupus 
ferri tannatis), which is thus prepared by B^ral* Take of simple syrup, 575 parts ; syrup 


of vinegar, 126 parts ; citrate of the magnetic oxide of iron, 10 parts ; extract of nutgfdls, 
4 parts. Mix and form a syrup. This preparation is said to be soluble and tasteless. 


149« Ferri Citrates**~Citrates of Zron* 

Two citrates of iron have been employed in medicine. 

Ferri Protoeltras ; Protodtrate of Iron; Citrate oftlte Protoxide of Iron, 3FeO, 
Ci ;• Eq. Wt. •273.— This is prepared by treating iron filings with citric acid previously 
dissolved in distilled water. The salt is wliite and piij^^erulent, and but slightly soluble. 
Bourchardat says it is an excellent chalybeate ; but it is rarely used. It may be given in 
doses of from gr. ij. to gr. viij. in the form of pills. 

_ a. Ferri Pereltras ; Perdtrate of Iron ; Citrate of the Sesquioxide of Iron. Ee*0®, 
Ci,2HO=:263 ?— -Obtained by adding about Jviij. of moist hydrated sesquioxide of iron 
to a boiling solution of Jiv. of crystallized citric acid in Jxvi. of water, adoing rather more 
oxide than the acid will dissolve. When cold, liltcr, evaporate by a water-bath to a syrupy 
consistence, spread out on earthenware dishes, and dry with a gentle heat until it 
separates in scales.^ M-. Hemingway^ found that it contained from 28 to 30 per cant, of 
sesquioxide. It is found in garnet red scales. It reddens litmus, is very slowly soluble 
in cold water, but readily soluble in hot water. Its medicmal properties are similar to 
the other citrates. Dose from gr. ij. to gr. x. in the form of powder, pill, or solution. 

Aqua carhonica cum ferri dtrate, — Bewley and Evans’s clialybcate water is a solution 
of thirteen grains of citrate of iron in ^vj. of carbonic acid water flavoured with syrup of 
orange-peel. Its flavour is very agreeable ; but it is apt to excite unpleasant eruotaticm# 
shortly after it has been swaUowca. 

The Citrate of the Magnetic Oxide of Iron^ prepared by combining the magnetic oxide 
with citric acid, is similar in its medicinal properties to the other citrates. 


150* A WONiaS FERRICO-CmiAS.-FERRIC CITRATE 

OF AMMONIA. 

Pomula 3NH8,3iW,2Ci P. Equivalent Weight 621 P. ■ 

History. — In 1831, M. Beral® published a formula for the preparation of 
a citrate of the sesquioxide of iron ; but the salt [ferri percitras) obtained 
by this proil^ is acid, and sparingly soluble in water. 

According to Mr. Hemingway,^ M, Beral prepared and sold, under the 
name of citrate of iron, a salt which was neutral and readily soluble in 
water, and the fonnula for the preparation of which was different to the one 
published. 

About 1842, a salt purporting to be similar to M. Beral^s preparation w£w 
introduced into use in England, under the name of citrate of iron. This 
salt I found to contain, ammonia; and in the second edition of this work 


^ Pharmaceutical Journal^ vol. ii. p. 48, 184Jk 
2 Beral, PharmaceuMcal Journal^ vol. i. p. 59^ 1842. 
2 Land. Med, (7a;:. march 29, 1844, p. 859. 

^ Beral, Pharmaceidical Journal^ vol. ii. p. 48, 18<j||2* 
Journal de Pharmacies vol. xvii. p.«594, 1831. 

® London Medical Gazettes March 15, 1844, p. 8311 
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(ptiblished in 1842) I called it ferro-citrate of ammonia^ and stated that 
its composition was similar to Aikin^s ferro-tartrate of ammonia.^ 

This salt is now commonly known in the shops as ammonia-citrate of 
iron {ferri ammonio-citrasi)^ or the citrate of iron and ammonia {ferri 
et ammoniac citras) ; but as the iron appears to enter into the composition 
of the acid or electro-negative ingredient of the salt, the term ferro-citrate 
of ammonia, originally used by me, appears to be more appropriate. But 
m order to distinguish the ferro-citrate containing the sesquioxide of iron 
tmm those ferro-citratcs which contain either the deutoxide or protoxide of 
iron, I have adopted Mr. Ilemingway^s suggestion, 2 and denominated it the 
ferric citrate of ammonia. 

Pkepakation. — Mr. Redwood^ gives two processes for the preparation^^ of 
this salt : — 

Take of crystallized Citric AcidJ^iv. ; Distilled Water, §xvi. ; Moist Hydrated Peroxide 
of Iron, about ^viii. ; Solution ^f Ainmoniii, q. s. Dissolve the acid m the water in a 
Wedgwood’s dish, Iieat the solution to boiling, then add the oxide of iron, wliich should 
be in slight excess. Continue the heat of a water-bath until no more oxide of iron is 
dissolved, tlien allow the solution to cool ; add a little distdled water, to facilitate filtration, 
and filter tlic solution ; add solution of ammonia until it becomes neutral to test paper ; 
evaporat(; it at tlic heat of a water-bath to a syrupy consistence ; spread it out on eartnen- 
warc dishes, and dry with a gentle lieat. When dry, it will separate from the dishes in 
scalesf 

This is Berals process for the ])reparation of the citrate of the sesquioxide 
of iron, but modified by the addition of solution of ammonia. 

The second formula for the preparation of this salt given by Mr. Redwood, 
and which he says is the best, is the following : — 

Take of Crystallized Citric Acid, %iy . ; Clean iron filings, or small iron nails, Jij. ; 
Distilled Water, q. s. ; Solution of Ammonia, q. s. Dissolve the citric acid in twenty 
times its weight of water in a Wedgwood’s dish, add the iron, and apply a gentle heat 
until effervescence ceases, and no more iron is dissolved, renewing the water from time to 
time as it cva})orates ; filter the; solution, and add solution of ammonia until it is slightly 
in excess ; f!va])orai.e by the heat of a water-bath until it acquires a syrupy consistence ; 
then spread it out in tliin layers on earthenware dishes, and dry it with a gentle heat. 
When dry it will separate from tlie dishes in scales. 

This is a modification of Mr. Aikin^s process for the preparation of the 
ferric citrate of ammonia. 

Properties. — ^'fhis salt occurs in thin shiny scales of a beautiful hyacinth 
red colour when examined by transmitted light. Its taste is sweetish and 
astringent. It is neutral to litmus, and readily soluble in w^ater. It is 
nearly insoluble in alcohol. 

Characteristics. — Neither ferrocyanide nor ferrideyanide of potassium 
produce any effect wlieii added to a solution of this salt, unless a few drops of 
a dilute mineral acid be previously added, when ferrocyanide causes a dark 
blue precipitate (Prussian blue). If a few grains of the ferric citrate of 
ammonia be heated in a test tube with liquor potassse, a copious evolution of 
ammoniacal gas takes place. ^ 

Composition. — As usually found in commerce this salt is probably a com- 
pound of ammonia, sesquioxide of iron, citric acid, and water, 

Thti quantity of sesquioxide of iron contaiiled in it has been variously 


^ Elements of Materia Medica, vol. i. p. 8C8, 2d edit. 1842. 
London Medical Gazettt^ March 29, 1844, p, 86a. 

Gray’s Su^>plenient ta the FharmacopoeiaSf 2d edit. 1848. 
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stated. Mr. Hemingway^ obtained nearly 36 per cent, of sesquioxide from a 
sample prepared by bimself ; but he says that the commercial salt contains 
on an average only 30 per cent. At my request Mr. Eedwood kindly 
examined five specimens of the ferric citrate of ammonia, and found that they 
yielded respectively the following per centage quantities of sesquioxide of iron 
(Fe203) ; No. 1, 31 ; No. 2, 34.3 ; No. 3, 34.8 ; No. 4, 34.4 ; No. 5, 34.5. 
Nos. 1, 2, and 8 were commercial samples; Nos. 4 and 5 were pre])ared in 
the laboratory of the Pharmaceutical Society, No. 1 was a bad s])ecimen; 
No. 2, not very good ; No. 3, verj^good ; Nos. 4 and 5, good. A salt having 
the composition 3NH3, 31^6^0^, 2Ci,5 HO, would contain 36,036 per cent, of 
sesquioxide of iron. The same salt' in the anhydrous state would yield 38.6 
pej cent, of sesquioxide. 

According to Wittstein,^ the composition of the ferric citrate is 5(NH^,0), 
4Ee20^,6Ci,18H0. But the salt which he obtmned does not appear to have 
been identical with that of English commerce, for he says that it was greenish 
yellow, and by drying lost ammonia and acquired acidity. Moreover, a salt 
thus constituted would contain barely 20 per cent, of sesquioxide. Haidlen^ 
obtained only 10 per cent, of sesquioxide in the ferric citrate. 

Physiological Effects. — The topical effects of this chalybeate are very 
slight. It has very little taste, and that by iio means disagreeable; jwid it 
rarely disagrees with the stomach. Like the other ferruginous salts in which 
iron is a constituent of the acid part, this has very little astringcncy. 

The general or constitutional etfects resemble those caused l)y other ferru- 
ginous compounds (see anie^ pp. 189 and 758). Comi)ared with the sulphate 
and sesquicliloride I think that, for the quantity of iron which it contains, it 
is inferior in activity to them (see ante, p. 191). 

Uses. — The great advantages of this preparation, as a chalybeate, are, 1st, 
its being devoid of any disagreeable flavour, so that it is readily taken by 
children and delicate persons ; 2dly, its being devoid of irritating properties, 
so that it is not apt to disturb the stomach ; 3dly, its being rtjadily soluble in 
winter, and forming a very agreeable solution ; 4thly, it may be given in con- 
junction with the alkaline carbonates, and many other salts often required 
when chalybeates are administered. 

On the other hand it has its disadvantages : 1st, being devoid of astringent 
properties it is unfitted for those cases in which the chalybeates are resorted 
to on account of their topical effects (see ante, p. 193) ; 2dly, it appears to 
me to operate on the general system more slowly and less powerfully as an 
hmmatinic (see ante, p. 188) than the sesquicliloride or sulphate. In extreme 
anmmia from violent hemorrhage, where an immecliate and powerful haunatinic 
is required, the ferric citrate of ammonia is inferior to the chalybeates just 
mentioned. 

But in ordinary cases of debihty requiring a ferruginous tonic, especially 
where the stomach is irritable, or where the alkahne carbonates are required 
to be conjoined, and aj^o in the various strumous affections of cliildren, the 
ferric citrate is a valuable and useful preparation. 

' London Medical Gazette, March 30, 1844. Mr. Hciiiingway infers, that the composition of 
this salt is one equivalent of citrate of iron and one equivalent of citrate of ammonia ; hut he adopts 
116 as the equivalent for citric acid, •if we alter his fornmla to suit the equivalent (165) for citric 
acid used in the present work, it will be ; 3NH^,3FeO® 2Ci, as givep^n the tcit. 

2 Buchner’s lifter torium, 3ter lieihe, Bd. xlii. S. 3iM), 1846. 

^ Ibid. Bd. xxxiv. S. 397, 1B44. 
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Administration. — It may be given in doses of from gr. v. to gr. x. dis- 
solved in water, flavoured with syrup of orange peel, or in some bitter infusion, 
as of gentian or calumba. 


151. Ammonise Ferrico-Tartras.--Ferric Tartrate of Ammonia* 

^ Formula NH*,Fe20^,T?. Equivalent Weight 229 P. 

Ammonia Ferro-Tartras j Fcrro-Tartrate of Ammonia ; Tartrate of Iron aud 
Ammonia ; AikitHs Ammonio-Tartrate of Iron , — This salt was first employed in medicine 
by Mr. Aikiii.* 

It may be prepared by adding caustic ammonia to a solution of tartrate of iron (prepared 
by digesting together, for two or three days, one part of tartaric acid, dissolved in hot 
water, with two or three parts of iron filings). Tlic green solution thus obtained is to be 
evaporated to dryness by a gei^lc lieat. Mr. Procter of Philadelphia prepares it by 
addmg hydrated sesquioxidc of iron to a solution of bitartrate of ammonia. 

It is in the form of shining brittle fragments of a deep red colour, not very unlike 
pieces of deep-coloured shell-lac. It is very soluble in water. Its taste is strongly 
saccharine. According to Mr. Hemingway,*^ it contains 3'J ‘9 jxir cent, of sesquioxidc of iron. 

Its general cllects are analogous f-o those of the other ferruginous conu)Ounds, except 
that it has very little if any astringciicy. Its advantages over other chalybeates arc its 
ready tsolubility in water, if-s palatable taste, and the facility with whicli it may be mixed 
with various saline substances, without undergoing decomposition. It contains more 
oxide of iron than the sanuj quantity of sulphate. The dose for an adult is five or six 
grains in powder, jiill, or solution. It may be cxliibited in .porter without being detiictiHl 
by the taste. It may be added t o the compound decoction of aloes without sullcring 
decomposition. 


152. POTASSES FERRICO-TARTRAS.- FERRIC 
TARTRATE OF POTASH. 

Formula 2K0,Ee20'^,2T. Equivalent Weight 438. 

History. — ^This preparation was first described by Angelas Sala at the 
commencement of the sevcnteentli century. Mr. R. Phillips^ improved its 
mode of preparation. The late Dr. Birkbeck described its medicinal pro- 
perties.** 

This compound has had various appellations ; such as chalyheated tartar 
{tartarus chalybeatm, ferratm^ vel ferrtiguiosus), tartarized iron {fer- 
rum tartarizatum), tai tar of iron {ferri tartatum), potassio ’pirate of 
iron {ferri potansioAartmH), ferro-tartrate of potash {poi^^ ferro- 
iartras), and tartrate of potash and iron {potassm et ferri tartras). 

Preparation. — Soubeiran® directs this compound to be thus prepared : — 
Take of powdered Bitartrate of Potash, one part ; Distilled Water, six 
parts ; Moist Hydrated Sesquioxide of Iron, as much as may he suffiemU. 
Digest them, at the temperature of from 120° to 140° P., until the liquor 
ceases to dissolve a fresh quantity of hydrate ; then Vilter, and evaporate to 
dryness by a gentle heat. 


' London Medical Gazette^ vol. viii. p. 438. * 

2 Ibid, March 29, 1814. ^ 

® An Experi menial Exam imition of the Iasi edition of the Fharmacoinjuia Londineusis, 1811. 
■* Ldkd. Med. Rev. No. xix. July, 1812. c 
* Nouveau Dridte de Fhantcade. t. 447. 2ude cd. 
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The process of the London College, according to Mr. Phillips/ is a modifi- 
cation of that of Soubeiran. It is, however, much more complex. 

The London Colleae orders of Sesquioxide of Iron, Jhj* ; Hydrochloric Acid, Oss. ; 
Solution of Potash, Oivss., or as much as maj be sufficient ; Bitartratc of Potash, Jxiss. ; 
Solution of Sesquicarbonate of Ammonia, Oj., or as much as may be sufficient ; Distilled 
Water, Cong, iij. Mix the sesquioxide of iron with the acid, and digest for two hours in 
a sand-bath. Add to these two gallons of the water, ^d set aside for an hour : then pour 
off the supernatant liquor. . The solution of potash being added, wash what is prcciiiitiited 
frequently with water, and while moist boil it with the bitartrate of potash, previously 
mixed with a gallon of the water. If the liquor should be acid when tried oy litmus, 
pour into it solution of sesquicarbonate of ammonia until it is saturated. Lastly, strain 
the liquor, and with a gentle heat let it evaporate, so that the salt may remain dry. 

The theory of this process is as follows : — By the reaction of sesquioxide 
of iron and hydrochloric acid, we obtain water and sesquichloride of iron. 
Pe203 + 3HCl=re2Cl3 + HO. ^ 

On the addition of caustic potash, the ^squichloride is decomposed, 
hydrated sesquioxide of iron is precipitated, and chloride of potassium is left 
in solution. ^(Pe^CP) -f 6K04-3H0=2(Fe203),SH0 + 6K^^ 

When the hydrated sesquioxide of iron is boiled with bitartrate of potash, 
combination takes place, and the ferric tartrate of potash is formed. 

Tlic Edinburgh College orders of Sulphate of Iron, Jv. ; Bitartrate of Potash, and 
5j. ; Carbonate of Ammonia in line powder, a sulllciency. Prepare the Ilust of irtin from 
the sulphate as directed under Fernigo, and without drying. Mix the pulpy mass with 
four pints of water ; add the Bitartratc ; boil till the nist of iron is dissolved ; let the 
solution cool ; pour off tlic clear liquid, and add to this the carbonate of ammonia so long 
as it occasions effervescence. Concentrate the liquid over the vapour-bath to the consis- 
tence of a thick extract, or until the residuum becomes on cooling a linn solid ; which 
must be preserved in well-closed vessels. 

The explanation of the formation of hydrated sesquioxide of iron (here 
called rust) has been already explained. The theory of the other part of 
the process is the same as that of the process of the London Pharmacopoeia. 

The Dublin College orders of Iron, drawn into thin wire, one part ; Bitartrate of 
Potash, in veiy subtile powder, four parts ; Distilled Water, eight parts ^ or as much as 
may be sufficient. Let them be mixed, and exposed to the air during fifteen days in a 
wide vessel. Let the mixture, which is to be occasionally stirred, be kept consiauily 
moist by the daQy addition of water, taking care that the iron shall not be entirely 
covered by the water. Lastly, bod the product in a sufficient quantity of water, and let 
the filtered liquor evaporate to dryness over a water-bath. Let the Tartar of Iron be 
kept in a well-stoppea vessel. 

By the united agencies of air and water, the iron is converted into the 
sesquioxide, which combines with the bitartratc of potash to form the ferric 
tartrate of , /potash. • 

PuoPEiih'iKS. — It is an olive-brown inodorous powder, with a styptic inky 
taste. It reacts on vegetable colours, mildly alkaline. It is slightly deliquescent, 
probably from the tartrate of potash which it contains. It dissolves in about 
four times its weight of water, and slightly in alcohol. 

Characteristics, — If ferrocyanide of potassium be added to a solution of 
ferrum tartarizatum, rib blue colour is produced ; but if a few drops of an 
acid (as dilute sulphuric acid) be added, Prussian blue is immediately formed. 
Potash, soda^ or their carbonates, do not decom|X)se this solution at ordinary 
temperatures ; nor does ammonia or^ts carbonates, even by the aid 6f heat. 
Tincture of uutgalls cause#a dark-colourcd precipitate. Sulphuric, nitric, 

* Translation of the PhasmacoposM^ 
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or hydrochloric acid, causes a precipitate which is re-dissolved by an excess of 
acid ; the solution has then a very astringent taste. Tartaric acid causes the 
formation of crystals of tartar. Heated in a covered crucible, ferric tartrate of 
potash yields charcoal, carbonate of potash, and protoxide of iron. 

Composition. — The following table exhibits the composition of ferric 
tartrate of potash, according to Soubeiran and Capitaine,' and to Phillips.® 
The salt obtained by Soubeiran and Capitaine had the following composi- 



Atoms. 

Eq. WL 

Per Cent. 

Soubeiran J}* Capitaine 

Potash 

.... 1 

47 

18-147 . 

18*23 

Sesquioxidc of Iron.. 

... 1 

80 

30*888 . 

80*49 

Tartaric Acid 

.... 1 

132 

50-965 

51-28 

Tartarized Iron.. 

.... 1 

259 

..... 100*000 .. 

10000 '■ 


But the pharmacopoeia! preparation has, according to Mr. E. Phillips, only 
18 percent, of sesquioxidc of iron; and, adopting liis analysis, the composi- 
tion of tins salt is as follows : — 


AL EqJVt. 

Potash 2 ... 94 ... 

Sesquioxidc of Iron 1 ... 80 ... 
Tartari<vAcid 2 ...204 ... 


Per Ct.\ 


AL Eq. WL Per CL 


21*461 


18-265 

00-274 




or J 


Neutral Tartrate of Potash . 
llasic Tartrate of the Sesqui- 
oxidc of Iron 


1 

1 


... 220 ... 51*598 
... 212 ... 48*402 


Tartarized Iron ... 1 ...438 ...lOO OOOj 


1 ... 438 ...100*000 


As neither ferrocyanide of potassium nor the alkalies produce any precipitate 
in a solution of this salt, the sesquioxidc of iron would appear to be a con- 
stituent of the acid, or electro-negative ingredient of the salt. It may be, 
therefore, regarded as a double sjJt, composed of basic tartrate of the sesqui- 
oxide, as the acid or electro-negative ingredient, and tartrate of potash as the 
basic or electro-positive ingredient. Geiger-’^ regards it as a combination of 
tartrate of iron and ferrate of potash. 

Purity. — In commerce we frequently meet with an imperfectly prepared 
compound, in which none or only part of the sesquioxide of iron is in chemi- 
cal combiiuition with bitartrate of potash. Li this state it is only partially 
soluble in water, and the solution strikes a blue colour with the ferrocyanide 
of potassium, and throws down a reddish-brown precipitate with solution of 
potash. The following ai*e the characters of the properly prepared salt ; — 

Totally soluble in water: the solution does not change either litmus or turmeric: nor 
is it rendered blue by ferrocyanide of potassium ; nor is any thing precipitated from it by 
any acid or alkali. The magnet docs not aet upon it. — Ph, Lorn. 

Enthcly soluble in cold water taste feebly chalybeate : the solution is not altered by 
aqua potass®, and not precipitated by solution of ferrocyanide of potassium.— Ed. 

Physiological Effects. — In its effects on the system it agrees, for the 
most part, with other ferruginous compounds. Its taste, however, is compara- 
tively slight; its astringcncy is much less than the sulphate or sesquichloride, 
and consequently its constipating effects are not so obvious ; and its stimu- 
lating influence over the vascidar system is said to be somewhat milder. 
These peculiarities in its operation are supposed to depend oji the tartaric 
acid and potash with which it is in comj^nation. 


^ Journal de Pkarmade^ t. xxv. p. 789, 1839. 

- Tramiation of the Pfumtumjpjeia, 4th edit. 1841. 

‘‘‘ llandt. d. fharm. 
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Uses. — It is not frequently employed, yet it is a very eligible preparation 
of iron, and may be employed wherever the ferruginous tonics are indicated. 

Administration. — ^The dose of it is from ten grains to half a drachm, in 
the form of solution or bolus, combined with some aromatic. 

This salt was formerly employed in medicine, under the name of f/lohuU 
martialcB or houles de Nancy ; they were wrapped in a piece of muslin and 
suspended in water to form a chalybeate solution. 

VINBM FERRI ; Wine of Iron ; Steel Wine. In the London Pharmacopegia 
of 1824 this was ordered to be prepared as follows : — Take of Iron Pilings, Jij. ; 
Wine [Sherry], Oij. {wine meamre). Mix and set the mixture by for a 
month, occasionally shaking it ; then filter it through j)aper. 

• The iron suffers oxidation by the united influence of air and water, and 
the oxide of iron thus formed combines with the acids (malic, tartaric, and 
acetic?) contained in the wine. Mr. Phillips** says a pint of this viiium ferri 
contains 22 grains of sesquioxide of iron. 

Iii the London Pharmacopoeia of 1836 the preparation called ferri 

was made without wine ! It was prepjired with iron, cream of tartar, distill(‘d 
water and ])roof spirit. A pint of it contained only 16 grains of scs(iuioxido 
of iron. This formula is not followed for the i)reparation of viiium ferri 
now kept in the shops. , 

Vinum ferri is a w^cak chalybcaf c ; it is sometimes administered to scrofu- 
lous and anannic children, and to other persons. The dose of it is f5j. to 
f5iv., or more. 


Order XXVIII. COPPER ANl) ITS COMPOUNDS. 

153. CUPRUM.-COPPER. 

Symbol Cu. Equivalent Weight 32. 

History. — Gnpruni, or coj)j)er, received its name from KvTrpoc, the island 
of Cyprus, where it was first discovered, or at least worked to any extent. It 
seems to have been known in the most remote ages of antiquity, for Moses ^ 
speaks of brass (an alloy of copper and zinc). The alchymists called it 
Venus, ? . 

Natural History. — It is found in both kingdoms of nature. 

a. In tue Inorgantzeu Kfrcdom. — C opper is found in the metallic or regiilinc i^ato 
{native copper) ; combined with oxygen, both as prolJbxide, Cu^O {^red copper ore), and 
oxide, CuO {blacky copper) \ combined with sulphur, as the protosulphuret Cir’S {glance 
copper), and as sulphuret CuS {blue or indigo-copper), and also forming double sulpnurets 
{variegaled copper copper pyrites FeCuS^, &c.) ; combined with selenium; with 

chlorine {atacamite or muriate of copper) ; and with oxygen and an oxyaeid {carbonate, 
phosphate, sulphate, silicate, vanxidiate, and arseniate). It is also found in meteoric iron, 
in very small quantity, according to Berzelius, m Saidschiitz water, and in some earths. 

j9. In the OiiGANiZEUfKiNGDOM. — ^It has been discovered in the ashes of most plants, 
as of stavesacrc, rhatany, flax, nux-vomica, hemlock, &c. Sarzeaux has detected it in the 
blood of afiimals.-'* 

• * 

Preparation. — The copper of qpmmerce is usually prepared from* copper 

• ; - 

’ Tramlation of the Pharmacopoeia, 1 ^ 24 . 

“ Job, ch. xxviii. 

•* Ami, de Chim, xliv. 3o4. , 
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pyritea (the double sulphuret of copper and iron). TKe greater part of the 
ore raised in Cornwall is of this kind. It is roasted A d then smelted, by 
which coarse metal is produced. This is calcine(mnd again smelted, by 
which we obtain Jine metal, or, w'hen cast in sand, blue metal. By re-roasting 
and smelting, coarse copper is produced. These processes of roasting and 
smelting effect the expulsioTi of the sulphur and the oxidizemeiit of the iron. 
The copper thus produced is melted and exposed to tlie air, to drive off any 
volatile matters, by which blistered copper is obtained. It is refined or 
tdughened by melting it and stirring with a birchpole.^ 

PaopiaiTiES. — It is a brilliant red metal, crystallizable in regular octo- 
hcdra and cubes, having a s])ecific gravity of 8*86 to 8*894 ; malleable and 
ductile ; it has a nauseous, styptic taste, and a peculiar and disagreeable 
smell. It fuses at 1996^ F. (Danicll) : at a higher temperature it may be 
volatilized. It is combustible,«and is readily oxidated. Acid, alkaline, saline, 
and fatty bodies, when placed«in contact with it in the air, promote its union 
with oxygen y and, by dissolving a portion of the newly-formed oxide, acquire 
poisonous pA)perties. 

Characteristics, — Copper is easily recognized by its colour, and by its 
communicating a green tinge to flame. It dissolves in diluted nitric acid j 
the solution possesses the following properties : — It is blue, or greenish-blue : 
with pbtash or soda it yields a blue precipitate {hydrated oxide of copper, 
CuO,HO) ; a small quantity of ammonia produces with it a similar bluish- 
white precipitate, but an excess re-dissolves it, forming a deep blue liquid 
(2NH®,CuO,NO®) ; ferrocyanidc of potassium occasions in it a reddish-brown 
I^recipitate {ferrocyanidc of copper, Cu2,FcCy‘**) ,* sulphuretted hydrogen 
and the hydrosulphurets throw down a precipitate {sulphuret of copper, 
CuS) \ lastly, a polished iron plate plunged into the liquid becomes coated 
with metMlic copper. CuO,N 0® -f Fe = Cu + FeO,N 0® . 

Physiological Effects. 1. of Metallic copper .—Metallic copper appears 
to produce no pernicious effects when taken internally so long as it retains its 
metallic state; as many cases arc recorded where coins of this metal have been . 
swallowed, and retained for a considerable time, witliout any ill effects arising ; 
and Drduivrd^ gave as much as an ounce of finely-powdered co])per to dogs of' 
different ages and sizes, but none of them experienced Imy inconvenience 
therefrom. 

Nl)twithstanding these facts, however, various eflects have been attributed 
to it. Thus Cothenius^ says copper filiugs operate by stool, urine, and saliva ; 
and the late Professor Barton^ was accustomed to relate an instance of a child 
w^ho, having swallowed a cent) continued for some time to discharge several 
pints of saliva. Lastly, Portal® mentions a case in which copper filings, 
incorporated with crumb of bread, leted powerfully on the system. I have 
no doubt but that the effects here mentioned arose from the oxidation of the 
metal by the acids of the alimentary canal. 

2. Of the Cupreous Compounds, a. On V eg etablesi — See Sulphate of 
Coppd^r, 

^ J. H. Viviaa, Ann. of Philosophy, N.S, vol. v. p. 113. 4^ 

2 Exper, et Observ. sur V Empoisounem. par P Oxide <1^ Cuivre, Paris, 1802. 

Voigtel, ArzneimitteUehre. 

Chapman, Efem. ofTherap. ii. 457. 

^ Orfiia, Toxicol. Gen. ' 
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On Animals . — ^The salts of copper are poisonous to all classes of animals. 
In large doses they act as caustics and irritants. 

In animals killed rapidly by these poisons no morbid appearances are found, 
in couse(j[uence of death being produced by their action on the nervous system ; 
but when the death was slow, marks of gastro-intestiual inflammation, and 
occasionally indications of inflammation of the brmn, have been observed. 

y. On Man . — ^The topical action of the cupreous salts is that of caustics, 
irritants, and astringents (see ante, pp. 157 and 158). On account of their 
action on sulphuretted hydrogen and the hydrosulpliurets, they arc ai)plicabk; 
as disinfectants (see ante, p. 163). 

Tliey become absorbed (sec ante, p. 101). Droiiard and others were of 
opinion tliat the preparations of co])per did not become absorbed, but Leb- 
kutjhncr (quoted by Chri^tison) has detected copper in the blood of the carotid 
artery of a cat into whose bronchial tubes he Ii^ul in jected four grains of the 
ammoniacal sulphate, and Wibmer^ has found, it in the liver of animids to 
whom he had given the acetate for several weeks. 

Most, if not all, the preparations of copper are poisonous in h^rge doses. 
Tlie sulj)hurct and ferrocyanide are doujjtful exceptions to this statement. 

If the cupreous preparations be used in veri/ small doses, they sometimes 
give relief in certain diseases (principally of the nervous system, see ante, 
pp. 185 and 213), without obviously disordering the functions ; in •other 
words, in these instances the only apparent effect is the modification observed 
in the morbid condition. These are the cases in which these j)rcparations have 
been termed tonic, aniispasmodic or alterative, according to the nature of 
the disease ; thus, in ague they have been termed tonic, in epilepsy antispas- 
modic, in dropsy alterative. The beneficial operation is presumed to be owing 
txj some influence exerted by the remedy over the nervous system. 

The effects produced by the long-continued use of small doses of the pre- 
parations of copper have not been satisfactorily determined ; they are said to 
be various affections of the nervous system (such as cramps or paralysis), 
alteration of the colour of the skin, chronic inflammation of the respiratory 
and digestive apparatus, slow fever, and wasting of the body. These sythp- 
toms constitute what has been tenned slow, or chronic jwisoninff by tiopjxr. 
The smelters or worjeers in copper do not suffer from the vapour or emanation 
of this metal, as the workmen employed in the preparrition of rneTciiry, of 
arsenic, or of lead, do, from the vapours of these metals : this, indecKl, might 
be expected, when we consider how much more volatile the latter and their 
preparations are, than copper and its compounds. 

In larger, or full medicinal doses, these remedies act as emetics, exciting 
speedy vomiting, with less nausea than tai’tar emetic produces. 

In still larger quantities, these bodie^ act as poisons, giving rise to gas- 
tro-intestinal inflammation, and disordering the functions of the nervous sys- 
tem, (especially the cerebro-spinal portion), constituting aente poisoning by 
copper. The usual symptoms are, a coppery taste, eructations, violent vomiting 
and purging, griiping pains, cr^ps in the legs and thighs, headache, giddiness, 
convulsions, and insensibility : jaundice is occasionally obsei*ved. In ^sorae 
cases the fcerebro-spinal symptoms precede those which indicate inflammation 
of the alimentary canah: In experiments made on animals, it has been ob- 

: — ^ 

* Wirk. d. Jrzn, ii. 244. 
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served that dea1:h was sometimes produced without any marks of local irritation ; 
the symptoms being those indicative of a disordered condition of the nervous 
system. By some toxicologists tliese preparations are ranked among the 
irritant poisons, though Buchner^, from Reiter's experiments, terms them 
astringent. 

Uses. a. Of Metallic Coi)per, — Copper filings, in doses of three or four 
grains, were formerly used in rheumatism, and also as an antidote against the 
effects of the bite of a mad dog. 

' j3. Of the Capreom Compoutnh. — These preparations are used both as 
external and as internal remc^dics : externally as stimulants, astringents, styptics, 
and caustics ; internally, as emetics, tonics or antispasmodics, and astringents. 
Some of them have also been emjdoycdas disinfectants {^Qx^ Cujrri Sulphas) » 

An:^|dotes. — T he chemical antidote for the cuprous preparations is albu- 
men ; 'hence, the whites of eggs, and in the abseuce!lof these, milk, or .even 
wheaten flour, should be eni])loyed. Iron fiinffs have been proposed by 
Navier, by Pay on and Chevallier, and subsequently by Dumas and Milne 
Edwards. The iron decomposes the cuj)rcous salt, and precipitates the copper 
in the metallic (and, therefore, in an^nert) state. The ferroeyanide (f po- 
tassium is also said to be a good antidote : a drachm or two of it may be 
taken with safety, for it is not so ])oisonous a.s was at one time imagined. 
Sufj/dr was proposed by Marcclin Duval as an antidote ; its efficacy, though 
denied by Orfila and Yogcl, has been lately reasserted by Postel. The alka- 
line sulphurcts formerly used jire worse than useless, since they are active 
poisons. The inflammatory symptoms arc of course to be subdued by the 
usual means. 2 


154. CUPRl SULPHAS -SULPHATE OF COPPER. 

Formula CuO,SO^. Equivalent IFeiyJd 80. 

IIiSTOiiy. — This substance was probably employed by Hi])pocrates,3 under 
the name of Kvavoq, to promote the healing of ulcers. Pliny ^ also was doubt- 
less accpiainted with it, though he seems to have confounded it with sulphate 
of iron. Ilis ahalcanihnin cyjrrium vras, perhaps, sulphate of copper. This 
salt has had various other names ; such as hlue vitriol, [vitriolum cceruleum), 
Cyprus vitriol [vitriolum de Gypro)^ IRoman vitriol^ hlue copperas, hlue 
stone, and hisulphate of copper. 

Natural HiSToav. — It occurs in copper mines, as those of Oornw^all, &c., 
and is formed by the joint action of air and w^atcr on sulpliuret of copper. 
The cupreous solutions of copper mines are termed waters of cementation. 

Preparation. — It may be prepared by evaporating the water found in, or 
issuing from, copper mines. It is also produced by roasting copper pyrites, 
lixiviating the residuum to dissolve the sulphate, and evaporating so as to 
obtain crystals. In this process both the sulphur ^and the copper of the 
pyrites abstract oxygen from the air, and become, the one sulphuric acid, the 


^ Toxicologie, 

' For further details on this subject, consult the works of Drs. Ch; istison anjd Taylor. 

Be ulceribus, p. 880, ed. Ftes. ^ 

^ Hist. Nat, xxxiv. 3^. 
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other oxide of eopper ; these by their union oonstitute the sulphate of copper. 
The sulphate obtained by this process is impure, b^ing contaminated with the 
sulphate of iron. 

Sulphate of copper is occasionally prepared by dissolving in stlphuric 
acid an oxichloride of copper, made for the purpose, by exposing sheet copper 
to the joint action of air and hydrochloric acid.^^^ It is also obtained in 
large quantities in certain processes for refining gold and silyer. For the 
following information respecting its production at the Mint I am indebted to 
the kindness of Mr. Brande : — 


“ A large quaaSftity of sulphate of copper is occasionally obtained here as follows : — 
When ingots of silyer are mimd to contain a certain quantity of gold, they are melted, 
graiiulatea, and boiled in sulphuric acid, by which siibiiatc ol copper is formed, and the 
gold* rcinaius in a pulverulflil form : the sulphate of silver is then decomposed by the 
immeraiqn of copper plate^^^».^e silver is precipitated in a fine crystalline powder, fji^shed, 
press^u into masses, and halted, aud so affords pure® silver, which is afterwards made 
sUiiidard by alloying it with eopp<T, and used for the cokage : the resulting sulphate of 
co})per is then crystallized and sold. 

“ Wlien gold ingots contain a certain quantity of silver, they undergo a similar process. 
Suppose a certain number of ingots of gold to contain 2 or 3 per cent, of silver, — ^instead 
of leaving it, as fonncrly, to constitute a part Cf tlie stuudarJ alloy, it pays to extract it, 
jind substitute copper in its place. To get the silver out of the said ingots they are 
melted with about 3 parts of silver, — ^thc resulting jdloy is granulated aud boiled in 
sulphuric acid, — the gold remains uutouched, and all the silver is dissolved and concerted 
into sulphate, which is decomposed by copper as before; so that here again sulphate of 
copper is obtained.” 


Pbopeuties.- 
Fjg, 139. 



Dovbl^ oblique Priam of 
Sulj^hate of Copper, 


■This salt occurs in fine blue crystals, whose form is the 
doubly oblique prtem. Its sp. gr. is 2*2. It lias 
a styptic, metallic taste, ar /cacts on litmus as 
an acid. By exposure to ilie air it effloresces 
slightly, and becomes covered with a greenish- 
while powder. When heated, it loses its water 
of crystallization, and becomes a white powder 
{fulvis Hympatheticus), By a very intense heat 
it is decomposed, sulphurous acid and oxygen are 
evolved, and oxide of copper left. It dissolves in 
about four parts of water at 60°, and two parts 
of boiling water. It is insoluble in alcohol. 

It is known to bo a sulphate by the characteristics for 


Characteristics 

the sulphates (see ante^ p. 355). 

As a salt of the oxide of copper it is characterised by sulphurctt(‘d hydrpgcn 
causing a black precipitate (CuS), ferrocyanide tf potassium a brown pre- 
cipitate (Cu^^FeCy), ammonia in excess forming a dark blue colour, and by 
the action of a polished iron plate (see ante, p. 798). 

Composition. — Its composition is as follows : — 


' Atom. Mq. Wt. Per CmL Thomson. Berzelius, 

Oxide of Copper ^ 1 40 32 32 8213 

Sulphuric Acid 1 40 32 32 31*57 

Water .. I 5 46 36 36 ...... 36*80 

Crystallized Sulphatu of Copper J .... 125 . 100 . . 100 .... 100*00 


VOL. I. 


* Braudels Manual of Chmhlnj, 5th edi^. 

3 p 
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Impurity.— The coipamjercial sulphate of ooppei^ {cupri venaUs) 

sometimes contains traces of sulphate of iron. It maj-be. detected by excess 
of ammonia, ^hich throws down the oxide of iron, but dissolves the oxide of 
copper. ‘ 

In the air it becomes slightly pulverulent, and of a greenish colour. It is totally 
soluble in water. Whatever ammonia throws down from this solution an excess of 
ammonia dissolves. — Ph. Land, 

A-\ ' , ■ ■ 

Physiological Efeects. a. On Ver/etables. — It is poisonous to plants 
lienee its use in preventing dry rot {Merulius lachrymans), by soaking 
timber in it, according to Mr. Margary^s patent ; and in destroying or pre- 
venting the Smut ( Urtfdo seyetnm), or Bunt (?7. caries), in coni, by immersing 
the grain in a weak solution of it : the solution is not made sufficiently strong 
to injure the seed. 

/3. On Animals . — This sftlt operates as a poison ’tb animals. Six grains 
killed a dog in half an houP, without producing any appearance of inflam- 
mation (Drouard). Applied to a w^ound it destroyed the animal in twenty- 
two hours, and the body was every where in a healthy state.^ Orfila^ also 
found that it proved ftital in a few hours when applied to wounds. The only 
symptoms mentioned are dulness, loss of appetite, and sometimes purging. 
Inflammation of the mucous membrane of the stomach and rectum was found 
after death. 

y. On Man. — In very small doses it has no sensible operation on the 
body, though it occasionally anieliofiS,tes certain diseases, such as epilepsy and 
ague : in these cases it has beeii denominated an antispasmodic and tonic (see 
ante, pp. 185 and 213). The local action on the alimentary tube is that of 
an astringent. Dr. !E]Iiotson ^ has knowm a patient to take it for three years, 
for a particular kind of diarrhma, without any constitutional effect. I have 
administered six grains tlirice a day for several weeks, in an old dysentery, 
without any other obvious effect than slight nausea and amelioration of the 
disease for w^hich it was given. In larger doses it is a safe and useful emetic, 
acting very speedily, and without exciting any great disorder of the general 
system. In excessive doses it becomes a poison, producing inflammation of 
the alimentary canal, and disordering the functions of the nervous system, as 
noticed when describing the action of the cupreous preparations generally. 
In a case mentioned by Dr. Percival,® two drachms proved fatal ; the patient 
was violently convulsed. In a more recent case® there were vomiting and 
insensibility, but no convulsions or purging : the child died in four hours. 

Its topical action is stimulant, astringent, styptic, ana caustic. Its causticity 
depends on its union, either as a neutral or basic salt, with one or more of the 
constituents of the tissues. Thus it combines with albumen to form a pale 
bluish green compound, which produces with caustic potash a violet-coloured 
solution.?" According to Lassaigne® the bluish white precipitate which 
sulphate of copper occasions in a solution of albumen, is composed of albumen 

^ De Candolle, Vey, 1335, 

‘•f Dancan, in Cb^tiaon On Poisom^ 432. 

® Toxicol. Gen. 

; Imd. Med. Gas. xn.'557. 

^ Tmmactiomofthe Imdm Colkffe of PhysicimSy\\u%%. 

* Lond. MedTGas. xviii. 6^4 and 742. \ 

^ Dr. C. Q. Mitscherlicli, Brif. Ann. of Med. i. 751 and 317, and ii. 51. 

* Joum. de Chim. Med. t, vi,^ S|de ser. 
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90*1, aDd miphate copper 9*9. But Mulder regards it as an albuufinate 
of the oxide of coppeis, ' " 

Uses. — Where speedy vomiting without much nausea is required, as in 
cases of narcotic poisoning, sulphate of copper is a tolerably sure and valuable 
emetic. It has also becai employed, with success, to provoke vomiting in 
croup, and thereby to promote the expulsion of the false membrane. ^ 

As an astringent it has been used with great benefit in chronic diarrhoea 
and dysentery.® It often vsucceeds where the ordinary vegetable astringents 
fail. It should be given in doses of from half a grain to two or more grains 
twice or tlirice a day, in combination with opium. I liave employed it with 
most excellent effects in the old diarrhoeas of infants, in doses of — of a grain. 
The largest dose 1 have given to an adult is six grains, as above mentioned. It 
is also used as an astringent to cheek excessive secretion from the bronchial and 
urino-genital mucous uSfenbranes. Dr. Wright ^bund it serviceable in dropsy. 

As a tonic or antispasmodic it has been given in intermittent diseases, 
as the ague ; and in some maladicis of the nervous system (epilepsy and cho- 
rea). In epilepsy it has recently been strongly recommended by Dr. F. 
Hawkins.'^ 

As a topical agent, it lias often been employed in substance as an appli- 
cation to ulcers, cither for the purjiose of repressing excessive soft and sjgongy 
granulations, commonly denominated ^"jiroud Hesh,^^ or of hastening the 
process of cicatrization ; and for either of these purposes it is one of the best 
agents we can employ. Solutions of it are frequently applied to mucous 
membranes, to diminish excessive secretion : thus to the conjunctiva, in 
chronic ophthalmia, and the mucous lininj^of the vagina or urethra, in 
discharges from these parts. In superficial ulcerations of the raucous 
membranes (especially of the mouth), one or two applications of the sulphate 
of copper, in substance, are gcntTally sufficient to heal them. 

As a styptic a solution of this salt is sometimes used to repress hemorr- 
hages from a number of small vessels. Tlademacher applied with good ellect 
brandy impregnated with sulphate of copper in a case of alopecia, or baldness, 
wliich occurred in a young man ; but this mode of treatment failed in the 
haiidsofDr. T. J. Todd.s 

It may be used as a deodorizer to destroy the smell of sulphuretted hydrogen, 
or hydrosulphuret of ammonia, evolved by putrefying substances (see ante, 
p. 163). It acts by forming sulphuret of copper. 

Administration. — ^he dose of it, as an emetic, is from three or four 
grains to fifteen ; as an astringent, or ionic, from a quarter of a grain to one, 
two, or more grains, given so as not to occasion Vomiting. Solutions used 
for external purposes vary considerably in their strength in different cases, 
but usually from one or two grains to eight or twelve, dissolved in an ounce 
of water, are employed. 

Antidotes. — See ante, pp. 160 and 800. 


CUPBIHH ALCMIMTIJM; Lapis divinus : Pierre divine ; Divine Stone ; 
Lapis Ophthalmims. (Take of sulphate of coppeti^ nitrate of potash, and 

^ Brit and For. Med. Uev. i. 568. 

^ Elliotson, Bond. Med, Craz. viii. 878, and xii. 577 ; also Med.-C^r. Tram. xiiL 451,* 

3 Loii4. Med. Journ. i. and x. 

^ Lovd. Med. Gas. viii. 188. 

* Ck^lop. of Tract Med. i, 52. 
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alma, of each Shj. Having reduced them to ^^der, hieat them in a glazed 
earthen crndblh until they undergo the watery fusion : then add 5j. of Cam- 
phor in powder, mix, and pour out on an oiled slab. When, cold, break the 
mass into pieces, and preserve in a stoppered bottle.) A solution of 5j. of this 
substance in 32 fluidounces of water icxmi collyredit pier re divine, 

which is used as an eye wash. 


195. AMMOmm CUPRO-SULPHAS.-CUPRO-SUl<PHATE 

OF AMMONIA. 

Formula Nir^,CiiO-|“NIP,Tl(),SO''*. Equivalent Weight 123. v 
0 

History. — Boerliaave wps acquainted with an ammoniacal solution of 
copper. In 1757, Wcissman gave imperfect directions for its preparsitioii. 
In 1790, Acolutli published a better process. Dr. Cullen introduced this 
substance into practice in this country. It is usually called ammomated 
or ammoniacal copper {enprnm amnionmtumi vel ammoniacum scu 
ammonia cole) or animoniarei of copper (cupri ammoniaretum). It is 
alsotemed the animnnio'^alphate of copper [cupri ammonio mlphas). 

Prepauation. — A ll the Britisli Colleges give directions for its preparation. 

Tlie Imdou College orders of Sulphate of Copper, ; Sesquicarbdhate of Aiiimoiiia, 
Jiss. Bub them together until Carbonic Acid ceases to evolve ; then dry the AirniiouJo- 
snl^ate of Copper, wra])ped in bibulous paper, in the air, 

Tlie directions of tlie Edinburgh College are essentially similar ; with the addition that 
the product is to he preserved “in closely -stoppered bottles.” 

The Dublin College employs of Sulphate of Cop})er, two parts ; Carbonate of Ammonia, 
three parts. 

The proportions of ingredients employed are about one equivalent of 
sulphate of copper, and one and a lialf equivalents of scsquicarbonate of 
ammonia. When rubbed together, these salts give out part of their water of 
crystallization, by w Inch tlie mixture becomes moist ; and, at the same time, 
a portion of the carbonic acid of tlie scsquicarbonate escapes, producing tlie 
•effervescence alluded to; and the compound ac(|uires a deep azure-blue 
colour. This colour is probably owing to cuprate of ammonia ; for oxide of 
copper with caustic ammonia forms a similarly-coloured liquid. 

If this view be correct, the decomposition may be thus explained : — An 
equivalent of liydrated scsquicarbonate of ammonia reacts' on one equivalent 
of crystallized sulphate of Copper, and produces one equivalent of cuprate of 
ammonia, one equivalent of sulphate of ammonia, six equivalents of water, 
and three equivalents of carbonic acid. Cu0,S03,5H0 + 2NH^2H0,3C02 
==NIl^Cii04-NH3,n0,S03.f 0HO+3CO2. The combined cuprate and 
sulphate of amnioiiia represent the crystalhzed cuprosulphate of ammonia 
{cuprum ammoniacale). Tlie pharmacopeeial preparation contains an excess 
of the sesquicarbonate qf ammonia. 

Properties,^ — I t hila deej) azure-blue colour, a styptic metall^ic taste, and 
an ammoniaeal odour, ti reacts on vegetable colours as aiP alkali; thus it 
red *^^urmeric, and restores the blue colour^of litinus, which has been red- 
rm acid. By exposure to the air ammonia is evolved, and a green 
® *^ft, compoted of isulphate of ammonia mid carbonate of copi)cr. 
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To prevent this> th^efoT^e/ it should bo preserved in a well-stoppercd bottle. 
It is soluble in water ; but unless excess of sesquicarbonatc of ammonia be 
present, the solution, when much diluted, lets fall a subsiilphate of copper. 
Cuprosulphate of ammonia crystallizes in large, right rhombic prisms, which 
l)r. Kane^ considers to be macles. 

Character Utics, —Dissolved in water, it forms, with a solution of arsenious 
acid, a green precipitate of arsenite of copper. By heat all its constitneuts are 
dissipated, save the oxide of copper. Boiled w^ith caustic potash a solution of 
sulphate of potash is obtained, the hydrated oxide of copper is thrown dowiij 
ami ammonia is disengaged. Sulphuric acid may be recognised in the solution 
by the barytic salts, 

IW lieat it is converted into oxide of copper, evolving; auimouia. Dissolved in water, 
it clmuges the colour of turjueric, and solution of arsenious acid renders it of a green 
colour, — Ph, Lond. 

Composition. — The essential part of tliis corr]^)ound is the cupro-sulphate 
of ammonia. This, in the crystalline state, has the following composition 


Atoms. 

Ainmoiiia 2 .. 

Oxide of Copper 1 .. 

Sulphuric Acid 1 .. 

Water 1 


Oi'ystullizcd Cupro-sulphate of Aiiimouiu 1 


Bq. WL 

Per Cnit 

Berzelius. 

Braudes. 

... 34 ... 

... 27‘()4 ... 

... 20*40 ... 

... 21-410 

... 40 ... 

... 82-52 ... 

... 34-00 ... 

... 38*017 

... 40 .... 

.. 32-52 ... 

... ;’2-2r) ... 

... 33 *753 

... 9 ... 

... 7-32 ... 

... 7*35 ... 

... ViMH 

...123 ... 

...100-00 . . 

...lOO-OO ... 

... 99*538 


It is probably a double com])()UTul of cuprate of ammonia and sulphate of 
ammoniu, N H'hCuO + Nll'h liO,S()'h 

A.nituoniated Copper of the Pharinacopcoias nsuaHy coni aius some uuch'composcd scs(pii- 
carbonate (bicarbonate F) of ammonia, and probably some sulphate (subsulphatc F) of 
copper. 

Physiological Effects. — Its action is, for the most part, similar to sul- 
])liatc of co])per. Wibmer^ examined its ed'ects on horses and dogs. Four 
grains dissolved in water, and injected into the veins, killed a (log. The 
res])iration and circulat ion were (juickened by it. In some cases vomiting 
and purging were produced ; weakness, tremblings, and paralysis, indicakid 
its action on the nervous system. Its general clfects on man are like those 
of sulphate of copper, but it is thought to be less disposed to occasion nausea 
and vomiting. An over-dose, however, readily acts as an emetic. Its action 
is probably somewhat more stimulant to the general system than the sulphate. 
It is employed in -medicine as a tonic and aiitispasmodic. 

Internally y it has been principally employed in chronic spasmodic 
affections ; such as epilepsy, chorea, hysteria, sj)asmodic astliina, and cramp 
of the stomach. In epilepsy it has been much esteciiKxl, and was found 
useful by Dr. Cullen^ and other accurate ()bs(TV(Ts; but, like all' other 
remedies for this disease, it frequently fails. It has also beej) used in ague 
and dropsy. As h tojncal remedy, a solution of it 1ms been employed as an 
injection in gonorrheea ^id leucorrhoea ; and as a collyrium, to remove opacity 
of the coriMja. 


* Mfemmis Ohtmiistry^ j». 8*33, Dublin, ISM. 
^ Wirk, d, Arsnrim. ii. 256, 

® Oft Mat. Med. 
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A solution of gr. xv, in jij. water fiss been sucfeesaffly used as a wash 
prurigo genitaJium. " 

Abministeation, — It may be administered internally in doses of from half 
a grain gradually increased to five or more grains. It is usually exhibited in 
the form of a pill, rarely in that of solution. 

L fMLM CCPRI AMMOmATI, E.; Pilk of Ammoniated Copper. (Am- 
moniated Copper in fine powder, one part; Bread Crumb, six parts; 
Solution of Carbonate of Ammonia, a sufficiency. Beat them into a proper 
mass ; and divide it into pills, containing each half a grain of ammoniated 
copper). — Dose from one to five or six piUs in the before-mentioned cases. 

2. iiaC0R CCPRI AMMOMO-SOLPHATIS, L.; Gupri Ammoniati Solutio, 
E. ; 6V//;n Ammoniati Aqua, D. ; Solution of Ammoniated Copper ; 
Aqua Sapphirina. (Ammoipio-sulphate of Copper, Sj. ; Distilled Water, Oj. 
Dissolve the Amraonio-sulph^ite of copper in the water, and strain. L. E . — 
Tlie Dublin College uses of Ammoniated Copper, one part; Distilled 
Water, one hundred parts). — This solution is applied to indolent ulcers as 
a stimulant and detergent ; and, when diluted, to the eye, to remove slight 
specks of the cornea. 


156. CUPRX ACETATES.-ACSTATES OP COPPER. 

Five compounds of oxide of copper and acetic acid are known ; of these, 
three are subsalts, and two arc neutral. 


C Trisacctate of Copper SCuO A2HO 

Subacetatea... •< Diacetate of Copper, hydrated (tflue verdigrii) 2CuO,A,6HO 

Subscsquiacetate of Copper, crystallized 3CuO,2A.,6HO 

^ Acetate, crystallized {crystallized verdigris) CuO, A,HO 

1 Acetate, crystallized, penthydrated GuO,A,5HO 


L. Gmelin enumerates, on the authority of Berzelius, another compound, 
the formula of which is 48CuO,A,12liO. 


1. Capri Subacetates.—Sabacetates of Copper. 

History. — Hippocrates .employed verdigris^ which he terms 2og, or 

rust of copj)er, in diseases of the eyes, and as an astringent in hemorrhoids.^ 
Theophrastus,^ Dioscorides,’^ and Pliny,^ describe the method of procuring it. 
The Eomans called it arugo. It is usually termed diacetate of copper ; 
but tliis name is objectionable, since verdigris frequently occurs as a suhses- 
quiacetate mixed with the trisacctate. I prefer the less precise, though 
more accurate term, subacetate of copper ^ as it includes aU tlie subacetates 
composing verdigris. 

-I ^ -ti — 

‘ Opera, fM. I’scs. 035, 636, and 894. 

* De httpUSbns. 

^ Lib. V. cap. xci. 

, ^ Hist. Nat. xxxiv. 



PHOPERTIJBS ; CoMPOStTION ; Pl/RITY; PHYSIOLpOlOAL EfPECTS. 807 

PKEPAB 4 TX 0 N.-T--At lipntpeUeivit is rduse of grapes is 

showed to ferriient with sour wine, and is then laid in altonate strata with 
plates of popper: acetous fermentation takes place, and the metal becomes 
oxidized by tfie combined influence of the air and acid, ■ In about fifteen 
days the plates are covered with the acetate of copper : they are then wetted, 
and exposed for a month to the air : the acetate absorbs the water, and uniting 
with more oxide of copper, forms a subacetate, which is scraped oil', and 
packed in leatheni sacks for exportation. At Grenoble, verdigris is obtained 
by sprinkling plates of copper with ready-made vinegar. ^ • 

In this country it is prepared by exposing thin ])lates of copj)er to the 
action of acetic acid. The method now practised consists in alternating plates 
of copper witli pieces of woollen cloth steeped in acetic acid : they gradually 
became corroded, and superficially covered with verdigris, which is front' time 
to time removed, and the operation repeated as long as the plate lasts.2 
French verdigris is imported in sacks^ weigliii^ from 26 to «30 pounds, 
Profeiities. — It occurs in masses or in })owtlei*. One variety is of a pale 
blnish-green colour {green verdigris); another is blue {blue verdigris). 
Tlie taste is astringent and metallic ; the odour is somewhat similar to, though 
more disagreeable than, acetic acid. Vcrdigi'is is insoluble in alcohol. Water 
resolves it into a soluble j$^;ctate and an insoluble trisaceta-te. 

Characteristics. — When digested with strong sulphuric acid, it evolves 
acetic acid, which is readily distinguished by its odour. Heated in a glass 
tube it gives out acetic acid: the residue contains metallic copper. If ver- 
digris be boiled in distilled water, a solution is obtained, wliicli is known to 
(H)ntain copper by its colour, and by the before-meiition(3d tests for its cupreous 
compounds (see ante, p. 798). 

Composition. — Bine verdigris is the hydrated diacetatc of coj)|)er. Green 
verdigris consists of the subses(|uiacctate and the trisacetate.^ Tlie compo- 
sition of these salts is as follow^s : — 



Biacetatk. 


Ji, 

Ab. WL 

Per a. 

( hide of Copper 

2 . 

.. 80 ... 

43-24 

Acetic Acid 

1 . 

.. 51 ... 

27*57 

Welter 

6 

.. 54 ... 

29-] 9 


1 . 

.. 185 ... 

10000 


SuUSKSUUUC 

'F.TAl’E. 

Thisacetatj-;. 

AL 

Eq. in. 

Per Cl. 

Al. 

ii/. m. 

Per CL 

14. 

.. ()0 ... 

43-48 

3 

... l:'0 .. 

. 63-5 

1 . 

.. 51 ... 

3(Vyii 

1 

... 51 ... 

. 27-0 

3 . 

.. 27 ... 

19-56 

2 

... IS 

, 9-5 

1 . 

.. 138 ... 

100-00 

1 

... 189 ... 

, lOO'O 


Purity. —T he following are the characters 'of its purily given by the 
Ijondpii and Edinburgh Colleges : — 

May be partly dissolved in water, and is ahnosi entin^ly soluble either iu ammonia, or 
wiilrthe assistance of heat, in diluted sulplmric aedd. — Ph. Lond. 

Tt is dissblvcd in a great measure by muriatic acid, not above five per cent, of impurity 
being left. — Ph. Bdin: 

Chalk and sulphate of copper are employed to adulterate verdigris. The 


^ Bamas, Traite de Chim. v. 169. 

• Hrande’s Mamid of Chemstry, 

* Berzelius , de Chimie, iv. an^ 349. 
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&st effervesces with the imner^^ acids. The charaibtoristics of the second 
have been before pointed out (see ante, p. 801). 

PhysioIjOgical Epeects.— T he action of verdigris on the system is very 
similar to that of the other preparations of copper : thus, taken in small and 
repeated doses, it operates on the nervous System, and is called tonic and 
atttispasmodic; in larger doses it acts as an emetic; and, in excessive doses, 
it is ^ipoVerful poison, producing both gastro-enteritis (indicated by vomiting, 
purging, and pain,) and an affection of the nervous system (marked by insen- 
sibility, convulsions, and even tetanus). 

Uses. — V erdigris, when taken into the stomach, being variable and dan- 
gerous in its operation, is never administered inttimally. It ;iras formerly 
emp^yed in obstinate syphilis, when mercurials failed. 

The powder is sometimes employed as an escharotic. It fs sprinkled over 
foul and indolent ulcers, or, ^wlicn mixed with powdered savin, is applied to 
dei^troy venereal warts. Wilien used for the latter purpose it rarely fails. 

1. CCPRI SUBACETAS miEPAHATDM, D.; Prepared Verdu/ris, (Let 
the Subacetate of Copper be triturated into powder, and let the ffnest parts 
be sepai'ated by the mode directed for the preparation of chalk.) — The object 
of this process is to obtain a very fine pow^der. The water, however, effects a 
chenucal change on the verdigris, and converts it into a soluble acetate and 
an insoluble trisacetatc. 

2. IIWMENTCM MCGIMS, L.; Oxpml Cupri Bulacetatu, D.; Mel 
Mgyptiacum; TJnguentam Mgyptiacnm; Oxymel Mruginu. (Verdi- 
gris, powdered, Vinegar [distilled, Duhl?^ f^vij. ; Clarified Honey, 
gxiv. Dissolve the verdigris in the vinegar, and strain the solution through 
linen ; afterwards, the lioiuiy being added, boil down to a proper consistence.) 
— Stimulant, detergent, and slightly escharotic. It is applied by means of a 
cameFs-liair pencil to venereal ulcers of the throat, as well as to other indolent 
ulcers, — Diluted with water it. is emjdoyed as a gargle. 

By kee])ing, this pre])aration undcrgoiBs chemical change : the honey be- 
comes coloured, and its crystallizable sugar is converted into uncrystallizable 
saccharine matter, while the subficetate of copper is reduced tp the form of 
minute granules of metallic copper.^ 

3. UBiGmilM CTPRl SlIBACETATIS, j).-, UngueH tarn Mrvgvrm, E. 
Ointment of Verdigris, (Prepared Verdigris, ^ss. ; OHve Oil, §j.; Oint- 
ment of White Kesin, Ib.j. M. — Resinous Ointment, 3xv. ; Verdigris, in 
fine powder, 3j. M. Ph. PJd ,) — Stimulant and mildly escharotic. It is 
used as an application to foul ulcers, as venereal ulcers of tlie throat and 
ulcerated tonsfis in scarlatina ; it is also employed in ophthalmia tarsi ; as a 
cure for the obstinate forms of ringworm; and as an application to corns. 

Antidotes . — Bee ante, p. 800. 

2» Cupri Aceta8.--Neutral Acetat^, of Copper. 

Formula CuO,A,HO. Equivalent Weight 10®. 

This salt, commonly termed distilled or crystallized verdigris {mrugo 
crysiallisata), and sometimes Jlos (eruginis^ is met with in the shops 

* Mr. E. Qrekett, Pharmaceutical Jmimaif vol. iv. p. 808, 18i5. 
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crystallized on sticks. It included in the list of the materia medica of the 
Dublin Pharmacopoeia. It is usually prepared by dissolving common verdi^ 
gris in acetic acid, and crystallizing. The crystals aye oblique rhombic 
prisms. They consist of one equivalent of oxide of copper, one equivalent 
of acetic acid, and one equivalent of water. This salt is completely soluble 
in water, by which it is distinguished from common verdigris. In most other 
])roperties it agrees with the latter. The bluish white precipitate obtafaed by 
adding a solution of the neutral acetate of copper to a solution of albumen, 
consists of alhaman 90.81, and di-acetate of coj)per 9.19. It is solttble*ini 
excess of solution of either acetate of copper or of albumen.^ It is rarely 
employed % medicine. Its effects and uses are similar to the subacetates. 
It formerly served for the preparation of concentrated acetic acid. It ifkjUsed, 
aRo, a pigment. 


Order XXIX. MERCURY AND IJS COMPOUNDS. 

157. HYDRARGYRUM.-MERCURY OR QUICKSILVER. 

Symbol Hg. Equivalent Weight lOO.^ 

History. — No mention is made of quicksilver in the Old Testameift ; nor 
docs Herodotus allude to it. Prom this ’w e might infer that both the ancient 
Hc^brevvs and Egyptians were unacquaijited with it. But we are told ou the 
authority of an Oriental writer, that the Egyptian magicians, in their attempts 
to imitate the miracles of Moses, employed wands and cords containing mer- 
cury, which, under the iuHucncc of the solar heat, imitated the motion of 
serpents.^ Both Aristotle and Theophrastus^ mention ’'Apyvpoc xvr6^ [Avr 
(fenium ligaidum) : and the lirst of these naturalists says that Dmdalus (who 
is supposed to have lived about 1800 years before Christ) coiniiiuuicated a 
])ower of motion to a wooden Veiius by pouring quicksilver into it. We are 
also told that Dfedalus was tauglit this art by the priests of Memphis. Pliny® 
and Dioscorides® also speak of mercury, and the latter writer describes the 
method of obtaining it from cinnabar. 


^ Lassaigiie, Journ. de Ofiim, Med. t, vi. 23e scr. p. 305. 

- “ Coasiderable difference of opinion has prevailed respecting the equivalent or atomic weight of 
mercury, arising out of the diffcretit views which have been adopted in reference to the eoni^itutioQ 
of its ojddeSi of which there are two, — a grey and a red, and both of them salihabie. if the grey be 
(jonsiderod as a jnrotoxide^ and the red a bhwxide, then the number 200 will represent the iiietal : 
if, on the other hand, it be assumed that tlie red oxide be thfc protoxide, and the grey a suhoxide or 
dioxide, the number 100 must be assumed as the weight of the atom of mercury ; and there are 
strong grounds in favour of the latter view ; for the grey oxide is very unstable, and deficient, 
therefore, in the characters of a true protoxide ; whereas the red oxide is compai’atively permanent 
and stable, and it is eminently basic, verging even upon alkalinity in its properties ; and when, to 
these considerations, we add the evidence deduced from the connection between the specific heat of 
mercury and its atomic, weight, we are, I think, forced to regard the red oxide of mercury as the 
protoxide, and nbtwithsthn# ng the inconvenience that will occasionally ensue in reference to the 
application of this number to some of the merciirial compounds, to represent the metal by the number 
100. (102, Gmelin hfd Thomson ; 10r266, Berzelius ; 100*04, Erdmann and Marchand ; 1 01;43, 
Graham; l02, Gregory ).®-^Bi:ande'8 Manual of Chemistry 1 1848. 

^ BTleftelpt, BiMiothhque Orient art. Moussa. 

^ De Lapldibus. 

* JMst Nat. lib. xxxiii. 

® Lib. V. cap. ex. 
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Mercury was employed medita|i«% by the Arafcdjm^physiciaia^ Aviqeuua 
and Rhazcs ; but they only ventured to use it externally £gafcst vermin mA 
cutaneous diseases. We are indebted to that renowAed eiupudo> I’aracelsus^ 
for its administration internally. 

SvKONtHES. — ^The names by which this metal has been distinguished are 
numerous. Some liave reference to its silvery appearance and liquid form : 
as vSpdpyvpoc, hydrargyrm mA hydrargyrum (from?#8i^p^ and dpyvpoc, 
mlvef) i others to its mobility and liquicuty, as wdl as its similarity to silver, 
sueh as argentum vivumy aqua argenteay aqua metaUorumy and quick- 
dher. It has been called mercury y ^ , mermrius, after the messenger of 
the gods, on account of its volatility. 

if^TiJRAL His'J’ory. — Mcrcuiy is comparatively a rare substance. It is 
found in the metallic state, either pure {?iatiiw or virgin mercury), in the 
form of globules, in the cavities of the other ores of this metaly or combined 
with silver {native amalgam). Sulphuret of mercury {^native cinnabar) is 
the most important of the q|ttcksilver ores, since the metal of commerce is 
chiefly obtained from it. ^I^’principal mines of it are those of Idria in Car-^ 
niola, and Almaden in Spain. The latter yielded 10,000 lbs. of cinnabar 
annually to Rome in the time of Pliny.* Subchloride of mercury [mercurial 
horn ore or corneom mercury), iodide of mercury, and seleniuret of mer- 
cury, ace also found native. Traces of this metal have also been met with in 
common salt, during its distillation with sulphuric acid, by Rouelle, Proust, 
Westrumb, and Wurzur.^ 

PiiEPAEATiON. — The extraction of quicksilver is very simple. In some 

1 daces (as in the Palatinate and the Duchy of Deux-Ponts) (die native ciuna- 
)ar is mixed with caustic lime, and distilled in iron retorts. , The jyrodnets 
are sulphuret of calcium, sulplmte of lime, and mercury, which distils over. 
4HgS + diCaO = 3CaS + CaO,8()3 4- 4Hg. At Almaden the ore is roasted, by 
which the sulphur is converted into sulphurous acid, and the mercury vola- 
tilized HgS + ^0=Hg+S02. At Idria a modification of this process is 
followed.'^ ▼ 

vCoMMEECE. — Quicksilver is imported in cylindrical, wrou^t-iron bottles 
(holding from 60 lbs. to 1 cwt.), the mouth of each being closed by an iron 
screw j and also in goat-skins, two or three times doubled. The quantities 
imported in ilie years J8ii7, 1830, and 1840, and the places from which the 
metal was brought in the two first years, are thus stated in tlio Parliamentary 


Spain and the Balearic Islands 

Gibraltar 

Italy and the Italian Islands . . 


1827. 

653,374 lbs. 
121,320 « 
108,567 " 


1836. 1840. 


1,675,652 Ibs.^ 


331,416 


321^,536 lbs. 


883^261 “ 2,007,068 J 


The iron bottles in which mercury is imported are sometimes used for the 
preparatioapf oxygen gas (see ante, p. 267),. o 

* In 1844 a quantity of quicksilver, of good qnidi^, ;|p imported from 


* Hp/. iV«^. xxiiiii. 

” Gnicliu, Handb. d, Chemk\ i. 1282, 

Dumas, iv. 

* litaimmt of the hqiorts^md EjjMris for 1827 imd 1830: and'YlW/? for 1840, 
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China in Uttie bamboo bot^^ or barrels^ covered with cemented linen cloth : 
e^h barrel holding about 20 4 

PROPEETiES.~At ordinary temperatures quicksilver is an odourless, taste- 
less, liquid metal, having a whitish colour, fike silver or' tin. Its sp. gr, is 
13.5 or 1S.6. When intimately mixed with pulverulent or fatty bodies, it 
loses its liquid cfiaxaoter, and it is then said to be killed^ extinguuh(»dy m 
mortified. When cooled down to —38.66° 1\, it freezes, and crystallizes in 
needles and regular octohedrons. In this state it is ductile, malleable, and 
tenacious \ and its density is 13.891. At 662° P. it boils, and produces ^n 
invisible elastic vapo^, whose sp. gr. is 6.976. Mr. Faraday^ has shown 
that at compion temperatures, and even when the air is present, mercury is 
always surrounded by a mercurial atmosphere ; and, according to Stronjeyer,' 
at*froin 140° F. to 160° F., mercury, when mixed with water, is voMmized 
in contiderable quantities. The presence of lead or tin retards the distilla- 
tion of mercury, while that of platinum appear^ to accelerate it. 

Characteristics. — In its metallic or regu^j^e state, mercury is distin- 
guished by its liquidity at common temperaturelllnd by its volatility. When 
invisible to the naked eye, and in a finely divided state, it may be readily 
detected by the white stain (cjilled by workmen quickening^ communicated 
to gold and silver. Mercurial vapour may be detected by exposing gold or 
silver to its influence. If mercury be in combination \^itli other metals, and 
the tests now mentioned be not applicable, we may dissolve the suspected 
substance in nitric acid, and proceed as for tlic mercurial salts. 

'J^hc mercurial compounds y when heated with j)otash or soda, or their 
carbonates, yield globules of metallic mercury, which may be recognised by 
the properties already described. If calomel (llg^Cl) be the mercurial com- 
pound examined, the changes are as follows : — ilg^Cl-f Na(),C02=:NaCl + 
Hg2 -f- 0 + CO^. Solutions of tlie mercurial salts, placed for some time in 
contact with a piece of bright copper, and afterwards rubbed off with paper, 
leave a silvery stain behind, wliich disappears when tlic coj)per is heated to 
redness. With nitrate of the sulxfecide of mercury the changes are ns follows : — 
Hg^0,N0®4’€}u=iHg^-|-Cu0,N0^. Those compounds which are of them- 
selves insoluble in water may be dissolved by digesting them with nitric acid ; 
and the copper test may then be applied. In this way the mercury contained 
ill calomel, vermilion;^ sulphate and iodide of mercury, may be readily recog- 
nised. Sulphuretted hydrogen produces, with mercurial solutions, a black 
precipitate {sulphuret of mercury , HgS). 

Solutions of the protosalts of mercury yield, with caustic potash or soda, 
a grey or black precipitate {oxide of mercury^ Hg^O)^ and, with iodide of 
potassium, a greenish precipitate {iodide of mercury y Ilg^I), 

Solutions of the persalts of mercury yield, with caustic potash or soda, a 
yellow or reddish precipitate {Jnnoxide of mercury y HgO) ; and with iodide 
of potassium, a scarlet one {f iniodide of mercury y Hgl). 

Purity. — The purity of this metal is ascertained by its brilliancy and ^eut 
mobility. Mechanical impurities — such as adhering dirt or dust~||e instantly 
detected, and be separated by straining ttirough flannel, or by filtmng^ 
through sipall noM in the apex of an inverted pone of paper. Tlic presence 

^ Pharmaceutical Journal^ vdl. iii. p. 539, 1844. 

" Qmrkrl^ Journal tf, Stance f 
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of lead, tin, zinc, or bismuth, may be suspected by the rapidity with which 
the metal tannshes ih the air, and by its small parts tailing, instead of pre- 
serving a spherical form. These impurities may be got rid of by distillation 
in an earthen retort. 

Totally dissipated in vapour by heat. Dissolved by diluted nitric acid. When boiled 
in hydrochloric acid, the acid, wlien cold, is not coloured, nor is anything precipitated 
from it by hydrosnlphuric acid. Its specific gravity is 13*5. — Fk Lond, 

“ Entirely sublimed by lu;at : a globule moved along a sheet of paper leaves no trail : 
pure sulphuric acid agitated with it evaporates when heated, without leaving any 
rcsidunm.^*-^P/5. M, 

Physiological Effects. 1. or Metauic Mercury, r-a. On Vegetables, 
— Mercurial vapours are fatal to plants.^ 

i3. On A/mnals. — Prom the experiments of Mouliii,^ Haighton,^ Viborg^^ 
and Gaspard,^ it appears that when injected into the veins, mercury collects 
in tlie small vessels of tlie neig^ubouring organs, and acts as a meclianical irri- 
tant. Tims, if thrown into tlie jugular vein, peripneumonia is excited ; and, 
on examination after death, little abscesses and tubercles have been found in 
the lungs, in cacli of which was a globule of quicksilver as the nucleus. 

y. On Man, — Some ditlerence of opinion exists as to the effects of liquid 
mercury when swallowed ; one party asserting that it is poisonous, another 
tliat it js innocuous. The trutli 1 believe to be this : so long as it retains the 
metallic state it is inert ; but it sometimes combines with oxygen in'rtJie ali- 
mentary canal, and in this way ac(]iiires activity. Avicenna, Pallopius, and 
Brasavola, declared it harmless ; Sue® states that a patient took for a loug 
time two pounds daily wiiliout injury ; and I could refer to the experience of 
many others who have scon it employed in obstructions of the bowels, witlioui 
proving noxious ; but the fact is so generally known and admitted, as to 
require no further notice. In some instances, however, it has acted power- 
fully, more especially where it has been retained in the bowels for a conside- 
rable time ; no doubt from becoming oxidized. Thus, Zwinger^ states, that 
lour Ounces brought on profuse salivation four days after swallowing, it. 
Labordc® also tells us, that a man w’ho retained seven ounces in his body for 
fourteen days was attacked with profuse salivation, ulceration of the mouth, 
and paralysis of the extremities ; and other cases of a similar kind might be 
quoted. 

Dr. Christison considers the question set at rest by the Berlin College of 
Physidans, and that the metal is innocuous. 

Apidied ewternallfi, liquid mercury has sometimes produced bad eflects. 
Dr.' Sclicel has related a fatal case, attended with salivation, brought on from 
wearing at the breast during six years a leathern bag, containing a few drachms 
of liquid mercury, as a pro}>liylactie for itch and vermin.^ 

The injurious elfects of mercurial vapours, wheu inhaled or otherwise 

^ i)e Candolle, Fhys, Vey. 1333. 

* rhilosojihkal Tramaciions for IC91, No. 192. , 
lieddoes, On Fulmonary Consumption, 1799. 

* duoted by Wibmer, Wirkung d. Arzneim, iii. 88. 

® MajiieTidie, Joi^n, de FhysioL i. ^ 

di' hi Fa ult, )MS.d, d* Emulal, 4th year, p. 252. 

Miscall. Curiosa Demr, 2iida Ann, 0, 1688. 
donrn, de Med, u 3. L 

‘‘ lliclitcr, Ausfuhr. Arzneim. Supplem. Bd. 615. 
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applied to the body, have been long known. They are observed in water- 
gliders, looking-glass silverers, barometer-makers, workmen employed in 
quicksilver mines, and in others exposed to mercmial emanations. In most 
instances an affection of the nervous system is brought on, and wliich is indi- 
cated by the fihahbuj palsy or tremhlement mercuriel {tremor mercurialis)^ 
which is sometimes attended with stammering {pseUisnuis metalUcns), 
vertigo, loss of memory, and other cerebral disorders, which frequently termi- 
nate fatally. The first symptom of shaking palsy is unsteadiness of the arm, 
succeeded by a kind of ejuivering of the muscles, which increases until ttie 
movements become o|.a conviiiifeivc character. In all the cases (about five or 
six in number) which liavc fallen under my notice, the shaking ceased during 
sleep. I have not seen the least benefit obtained in confirmed cases by reme- 
dilil means, although various modes of treatment were tried. This is not in 
accordance with the experience of Dr. Christispn, who says the tremors are 
cured easily though slowly If the indivichm continue his business, other 
more dangerous symptoms come on, such as (hdirium or epilepsy, or apoplexy 
{apoplexia mcrcuriaUs) ; and ultimately death takes place. 

In some instances, salivation, ulceration of the mouth, and hremoptysis, are 
produced by the vapour of mercury. The following remarkable case is an 
instance in point. In 1810, the Triumph man-of-war, and Phipps schooner, 
received on board several tons of quicksilver, saved from the wreck of a vessel 
near Cadiz. In consequence of the rotting of the bags the mercury escaped, 
and the whole of the crews became more or less afiected. In the space of 
three weeks 200 men were salivated, two died, and all the animals, caf-s, dogs, 
sheep, fowls, a canary bird, — nay, even the rats, mice, and cockroaches, were 
destroyed.^ 

As metallic mercury in the liquid state is not active, it has been thought 
that mercurial vapour must also be inactive. Thus, Dr. Christison thinks 
that the activity of the emanations arises froTU the oxidation of the miifcal 
before it is inhaled. I believe, however, with Buchner,^ Orfila/"* and others, 
that metallic mercury, in the finely divided state in wliich it must exist as 
vapour, is itself poisonous. 

22. Of Merciiriai Compounds. — Probably all the mercurial compounds are 
more or less noxious. The only doiditful exception to this statement is in 
tlu'- case of the sulplmrcts of this metal, which, according to Orfila,'* arc 
inert. 

a. Local effects , — Por the most jiart, the local action of the mercurial 
comjiounds may be regarded as alterative, and more or less irritant. Many 
of the preparations (as corrosive sublimate, the nitrates, fcc.) are energetic 
caustics. The subqxide and calomel are very slightly irritant only : indeed, 
Mr. Anneslcy® asserts, from his experiments on dogs, and liis experience with 
it in the human subject, that the latter substance is the reverse of an irritant ; 
in other words, that when applied to the gastro-intestinal membrane, it 
diminishes its vascularity. But 1 suspect some error of observation here. 

Iteniote effects, — In small and repeated doses, the first ol|hous effect 

^ ^ Bdinh. Med. and Surg. Jouru. ovi, 29. 

® Toxicologie. 

® Toxicol. Gen. 

* Jrc%. Gen. de Med. xix. 33(1, 

* Disciuee of India. 
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of mercurials is an increased activity in the secreting and exhaling apparatus. 
This is partici)ilarly observed in the digestive organs ; the quantity of intestinal 
mucus, of bite; of saliva, of mucus of the mouth, and probably of pancreatic 
liquid; being auginentcfh The alvine discharges become more liquid, and 
contain a larger proportion of bile. The operation of the medicine docs not 
stop here : the pulmonary, urino-genital, and conjunctival membranes, become 
moister, the urine is increased in quantity, the catamenial discharge is some- 
times brought on, the skin becomes damper, and at the same time warmer ; 
scf that mercury seems to promote the excretions generally. The absorbent or 
lymphatic system seems also to be stimulated "' to iiicr0ased activity, for wo 
frequently observe that accumulations of fluids in the shut sacs (as the pleura, 
the peritoneum, tlie arachnoid, and synovial membranes) diminish in (quantity, 
and in some cases rapidly disappear, under the use of mercury. At the same 
time, also, glandular swellingSj^ enlargements, and indurations of various kinds, 
are dispersed. (For some gther observations respecting the liquefa^icnt 
action of mercury, see antCy pp. 175 and 18 1.) 

When our object is to obtain the sialofjoffue operation of mercurials, we 
give them in mmewhat lartjer dmen. To a certain extent the effects are tlu', 
same as those already incntionedf^but more intense. Of all the secretions, 
none are so uniformly and remarkfibly augmented as those of the mucous foIIicl(\s 
of the* mouth and the salivary glands; and the increased secretion is accom- 
panied with more or less tenderness and inflammation of tliese parts, ibe whoh^ 
constituting what is termed mlimtion or ptyalhm [saliva llo, ptyalismas, 
sialism/i/s). The first symptoms of this affection are sliglit tenderness and 
tumefaction of the gums, wdiicli acquire a pale rose colour, except at the edges 
surrounding the tcetli, whetc they are deep red. Gradually the moulli becomes 
exceedingly sore, and the tongue much swollen ; a coppery taste is perceived, 
and the breath ac(|uires a remarkahle fetidity. The salivary ‘glands soon 
become tender and sw^ ollen ; tlie saliva and mneus of the mouth flow abundantly, 
sometimes to the extent of several pints in the twenty-four hours. .During 
this state, the fat is rapidly absorbed, and the patient becomes exceedingly . 
emaciated. The blood, when dtwn from a vein, puts on the same ap])liarancc 
as it does in inllaminatory diseases. 

The quantity of saliva and buccal mucus discharged by patients under the 
influencye of mercury, varies according to the quantity of the medicine employed, 
the susceptibility of the patient, &c. Formerly salivation was carried to a 
much greater extent than it is at the present day. Thus Boerhaavc ^ considered 
that a patient should spit tlirce or four pounds in tw^enty-fciir hours, and 
Turner^ says from two to three quarts are " a good and sufficient discharge*."’ 
Modern experience has shown that all the good effects of mercurials may be 
gained by a very slight affe'etion of the mouth. Several analyses have been 
made of saliva from patients under the influence of mercury. Fourcroy, 
Thomson, Bostock, and .Devergie, failed to detect the least trace of morciuy 
in it. But some other persons have been more successful, as will be hereafter 
raentioncdil The following are the constituents of saiiva during mercurial 
ptyalism according to ,Dr. Thomson 


^ JpkorismL 

- Practical DmerMon Venereal jitseasey 1787. 
AnnaL o/^Fkil, vi, 397. 
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Coagulated A Ibumen 0*267 

Mucus, with a little Albumen 0*307 * 

Chloride of Sodium 0*000 

Water 09*286 


100*000 

It was an opal fluid, having a sp. gr. of 1’0038, and by standing deposited 
(lakes of coagulated albumen. The nitrates of lead and mercury produced 
ooi)ious precipitates with it, but the ferrocyanide of potassium and the infusion 
of giills had no effect on it. Dr. Bostock^ found the saliva discharged under 
the influence of mercpry to dttfer from that of the healthy state in being less 
viscid, and in contaiTling a substance analogous to coagulated albumen,^ such 
as it exists in the serum of the blood ; so that it would seem the mercurial 
adtion alters the secretion of the salivary glands, and miikes it more analogous 
to the exhaled fluids of the serous membranes. 

In Simonas Ammal Chemistry y several analyses of the saliva from patients 
under the influence of mercury are given. In all of these there was an 
increase in tlie amount of the solid constituents. 

I have tested the urine of several patient^ in a profuse state of salivation 
without having detected a trace of albumei^rin it. 

The effects of mercury hitherto described are such as are frequently pro- 
duced for the cure of diseases ; but occasionally other phenomena ^present 
themselves in individuals who have been subjected to the influence of this 
metal, and wdiich have been considered as constituting a peculiar malady, to 
which the name of mercurial disease {morlnis mercurialisy hydraryyriasisy 
sen hydraryyrosisy cachexia mercurialis, kc.) has been given. The pseudo- 
syphilis or cachexia syphiloidea of some writers, is supposed to be syphilis 
more or less modified by the mercurial disease.^ The following are the ill 
effects which have been ascribed to this metal, and which Dieterich^ regards 
as so many forms of the mercurial disease : — 

1. MEACuiiiAL Fever {Fehris mercurialis, Dieter). — Under this name Dieterich has 
iruiludcd two febrile states. One of these {Febt'is erethica ; /. salwosa) comes pn a few 
days after the use of large doses of mercury, and is characterized by great restlessness, 
dryness of the mouth, headuclic, loss of appetite, nausea, liot and dry skin, quick pulse, 
r(!(i gums, swollen tongue, &c. : it usually terminates in a critical discharge (as profuse 
salivation, purging, or sweating), or an eniption makes its appearance. The aticciiou 
wliich Mr. Pearson® denominated mercurial erethism (erethismm mercurialis), is regarded 
by Dictcrich its an adynamic mercurial fever {Jehris adynamica). It is cliaraeterizcd by 
great depression of strength, a sense of anxiety about the prjpcordia, frequent sighing, 
trembling, partial or universal, a small quick pulse, soroctimc.s vomiting, a pale contracted 
countenance, a sense of coldness ; but the tongue is seldom furred, nor arc the vital or 
natural Sanctions much disordered. When these symptoms are prfjscnt, a sudden aind 
violent exertion of the animal power will occasionally 'prove fatal. 

2. Excessive Salivation {Flyalismm stmachalis mercurialis, Dieter. Stomatitis ), — 
I have already noticed mercurial salivation as far as it is ever puiposely induced for the 


^ 3feclico>Chirury. 7}'aa^xiu, 7^* .# 

2 For some interesting observations on the conversion of albumen into mneas ^ the action of 
alkalies and various salts, see Braude, in the J^fil. Tro»s. for 1809 ; Pearson, in ditto, for 1810; 
Dr. B. G. ^iabiqgton, in Hospital Reporis, vol. ii. ; ancl Dr. G. Bird, in ditto, vol. hi. 

- ^ See some extraordinary coses of the combiued effects of syplulis and mercury, in the Lancet for 
1832-3, vol. ii. p. 357. 

^ Bie 3I(r/curiallcrarkheit,\jeii\i§.\^Z'i, . 5 ^ 

® Ohservaiions on the Effects of various Arlici^of the MatefiaJIdedica , p. 131, Lond, 1800. 
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cure of 4isoases. But it somt^ipies happens, either from the inordinate employment of 
mercury, or from some peculiarity in tne constitution of the patient, that the mouth 
hcjcomcs violently affected ; the gums are tumelied and tdccrated ; the tongue is swollen 
to such an extent that it hangs out of the moutli, incapacitating the patient from either 
eating or speaking; the salivary glands are enlarged, very painful, and iixflamcd (parotitis 
mercurialis), the saliva flows most copiously trom the mouth. In one instance sixteen 
pounds are .said to have been evacuated in twenty-four hours. In some eases the gums 
slough, the teeth loosen and drop out, and occasionally necrosis of the alveolar process 
takes place. During this time the system becomes extremely debilitated and emaciat(!cl ; 
and, 2 no ini^ermission he given to the use of mercury, involuntary actions of t^ho 
irmscular system cornc on, and the patient ultimately dies of exhaustion. 1 have, 
repeatedly seen inflammation and ulceration of the mou]th, and profuse salivation, induced 
by a few grmns of calomel or some other mercurial. 

" A very frequent consequenc(‘. of excessive merourii'd salivation, and the attcjidant 
ulceration and sloughing, is contraction of the mucous membrane in the neighboiirliood of 
the anterior andies of the |)fdai(;, wlierebv the patient is prevented from opening ihe 
mouth, except to a very slight extent. 1 hav(i met with several sucli cases. In oik', 
case (tlmt of a female) it followed Qhc use of a few grains of blue ])ill, administered I'or a, 
liver complaint. The patient rentfJus unable to o[)cn licr mouth wider titan lialf mi inch. 
Several operations liave bc(m pcrlbrincd by different surgeons, and the eoutraeted pad s 
freely dividiid, but the relief wn,s only temporary. In another instance (that of a cliild, 
four years of igc) it Avas produced by a few grains of calomel. Though several years 
have elapsed since, the patieuil. is obliged to suck Ids food througli the spaces left Ixdwecn 
the jaws by thtj loss of the alveolar process. 

Non-mcrcnrial mlioalion. — Salivation is occasionally induced by other medicinal figen1,s, 
as iodiho, iodide of ])otassium, nitric acid, hydrocyanic acid, arsciiious acid, cine, tic tarlar, 
the prepanitivms of gold, and of copper, foxglove, oven opium, and castor oil. Moreover, 
salivation sometimes arises spontaneously. Of this T have seen more than a dozen cases, 
mostly fenu^s. ^ The greater miinher of them had not (according l-o their own account) 
taken nu'dicine of any kind for several montlis. Several oilier cases of it. arc referred to 
by Dr. Cliristisord and by Dr. Watson." Occasionally the cause of it is obvious; thus 
pregnancy, decayed teeth, sore tlu-oat, decomposing wool in the cars, &c. ; but in niauy 
instances’ it cannot bo detected. 

It is sometimes a matter of considerable importance to distmguish mercurial from 
non -mercurial ptyidisin. The essential symptoms of salivation from mercury arc tumc- 
fjiction, tenderness, and inflammation of tlu; salivary glands ; sponginc.ss, swdling, 
and inflammation of the gums ; copious secretion and excretion of saliva ; remarkable 
fetor of the breath (usually termed mercuriid fetor) ; brassy or coppery taste, and tongue 
generally swollen. These symptoms may be foUoM^ed by ulceration and aiougliing. But 
all the same phenomena may exist when no mercury lias been taken. Even "the so-called 
mercurial fetor of th(' brcnitli is not a peculiar <;ffeci of this metal. 

But the disease wliich is most Hkely to be mistaken for the effects of mercury, is 
gangrene of the mouth, commonly called camrum oris? Tiiis usually, but not invariably, 
occurs in children. It consists of ulceration, followed by gangrene, of the inside^ of ilie 
cheek or lips, and is attended with a copious secretion of offensive saliva. . Mercurial 
ptyalism may sometimes be distinguisliod from eaiicrum oris by the jiccidiar odour of 
the breath and tlie salivalioii. jirecciling the ulceration and sloughing ; and by the gums, 
salivaiy glands, and tongue, luiing tumcfiiid and inflamed. But these synqitoms are by no 
means to be relied on, as they imiy also attend cancrum oris ; and it must be admitted, 
tli<5rcforc, that the two uflectious closely resemble each other.** The following is a 
remarkable case of gangreiu! of the mouth occurring in the adult, and simuhxting the 
effects of mercury : — 

A man affccteri wiili rheumatism, sent to a surgeon for advice, who, without seeing 
him, prescribed some piUs, one of which was to. be taken tlirice daily. At the end of Hie 

* Treatise on Poisons^ 8d edit. p. 380. 

® London Medical Gazette, Aug. 6, 1841. / i 

* See an excellent account of this disease, by Dr. H. Green, in Costello’s C^clopeedia of Practical 
Surgery, vol. i. 

^ In the London Medical Gazette, Aug. 28, 1840, is the r&^iort of an inquest held on the body 
of a child who died of cancrum (»is, but whose^leath was alleged to have been.caused by mercury. 



Physiological Effects. 


8I7; 


\veck, his rheumatism not being relievetl, he sent his wfe again to the surgeem, \?ho 
orclerciJ the pills to be repeated. Another week elapsed, when the ]:>atient requested 
Mr. W. H. Coward, surgeon, of the New North Hoad, Hoxton, to sec liim ; to whom 1 
arn indebted for part of the pa,rticulars of this case. Mr. Coward found his patient with 
the following symptoms ; lever, great prostration of strcngl h, sore iliroat, rheuinat ic pains 
ill the wrists, prolnse ptyalLsm, more tlian a pint of sidiva being dischargcfl per hour, with 
the breath liaving the “ mercurial” odour ; and on the inner suiihee of the right cheek a 
foul ulcer. He ascribed his present condition to the pills, as he had no sore numili until 
after taking them. On ciitiing one of the pills, it was observed to have a light -brown 
colour, and the. odour of opium : hence it was supposed that they W(n*e composed of 
calomel and opium. Purgatives, tonics, and gargles of chloride of soda, were used w’ithouf 
jivail ; and, after some days, Mr, Coward rei^ucstcd me to sec the patient. I found liiin 
ill the following condition : right side of the lace swollen and slightly red ; gums sw’ollen, 
ri'-d, and ulcerated ; breath horribly ollensivc, its odour not distinguishable from that 
called luercm’ial. On the inner side of the check, near the orifice of the iiarotid duct, 
t lier? was a slough about the size of a sixpenny piece ; salivation most profuse, — in fact 
the saliva IIowtu in a continued stream from liis moiitli; over the body wxre observed a 
few petechia. Notwithstanding the means employed, tlii man hciciamc worse, the slough- 
ing gradually increased until the whole of the right chcel? became involved, and in about 
a WTck from my first visiting him he died. 

A day or two bidbre his death, 1 asctn*t.aiiied from the surgeon who had prescribed the 
pills t.liat they contained Dover’s jiowuler, and not an atom of any mcrcnrial pnqianition. 

3. M.KIICUIIIAL PURGING (])iarrhui(i wmw/vV///.v).— Violent, purging is a very frcfiuent 
consequence of the use of mercury. It is frequently atteiidcal w itli griping, and ‘ some- 
times with sanguineous evacuations. In some cases tlierc; is fiiln(\ss of the left hypo- 
chondrium, burning pain and tenderness of the region of the [)aiicr(;as, and tli(5 cvficua- 
tioiis arc frothy, wdiitish, tough, and oftmi greenish, at least, in the comnuuicement, from 
tlic intermixed bile. These symptoms may fairly be rehirred to an aifection of the pan- 
creas analogous to that of the salivary glands. Dietcricid terms it pfjjalknim^mrcaiicm 
mercAmalis {diarrlma mlkalu^ nialorflum alcina, pli/ff Us mun ahdomuaills). 

4. UiiORRiKJSA MERCURIAL! s. — Exccssivc sccrctioii of uriiio, fi-oni the use of mercury, 
is very rare. Two cases are recorded by Selilicliting." 

5. IIjdrosis MERCURfALis. — Ih'ofusci Sweating is anotlier occasional eneet of mcroiiry. 

6. Skin diseases. — Several forms of skin diseases, boll) acute and chronic, liave been 
H'garded as pfirt of the ill ellects of mercury. 

a. jbJezema mereariale^ Pearson ; {Ikythema fncnuirhde^ Spi'.ns and Mullins ; l^cpra mer~ 
cnrialis, Stokes mid Moriarty ; Jlydrarf/yria^ All(‘y, Kaye-r ; hh'jjsqHdas nwrenriak^ Oullerier, 
Lagucau ; Spilosls m.rcurlalh, Schmalz). — Tiiis disease ap})cars occasionally cluriug the 
progress of a mereurial course. Some writers have frequently met; witli it. ; t-hus, All(\y® 
saw forty-three cases in ten years, and of this unmber eight tcu'minatoil fatally. Itaycr 
confesses, tliat in twenty years he never saw but three instances of it. J liave sixm only 
two cases of it. The disease consists of iimumerablc, minute, and pellucid vesicles, which 
have been mistaken for papiilm. These give the appearance of a dilfused retlncss to the 
skin, and a sensation of roughness to tlic touch, bometimes it is pri'ci'ded and attended 
by febrile disorder. In two or three days the vesicles attain the size of a ]jin’s Jicad, and 
the included serum becomes opake and milky. It soon extends over the body, and is 
accompanied by tumefaction, tenderness, and itching. It usually termiuat(.*s by desqua- 
mation; but; in some cases a copious discharge takes placc4roin the excoriated and tender 
surface; and when this ceases, the epidermis comes off in large ilake.s : in s(uyi(' instances 
tbc hair and nails fall oif, and the eyes and eyebrows biicomc entirely (hunidcd. 'J’hero is 
usually some affection of the respiratory organs, indicated by dry cough and tiglii ness of 
11)0 pra3Cordia. 

/I. Miliaria mercurialis , — A miliary eruption lias been obsinved by botli I’cter Frauk 
mid Dicterieli, apparently as a consequence of the use of mercury. ' 

y. Chronic s/cin diseases {Merpes, Psi/dracia, and Impeiif/o ). — These arc doubtful conse- 
quences of the use of mercury. They have occurred after the employment of tiiis metal ; 


^ Op. oil. 

J'Jphemend, A. 0. L., Nuremburgsf, 1748, t. viii, Obs. viLi. p. 25, quoted by Bielcrich, op. cit. 
Ohserv. on the Uydrargtjriay 1810. a 
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but ccJlsiderable doubt exists as to whether they ought to be regarded as the effect of the 
remedy^ or of the disease for which they have Ifeen exhibited, or of some other condition 
of system. Merpes pmputialis has been ascribed, by Mr. Pearson, to the previous usevof 
mercury,^ and his opinion has been adopted by Dieterioh but it certainly now and then 
oocurs wltsf^ no mercury has been exhioited. The Ps^dmda mercurialis and Imp^tipo 
mercurialis of Dieterich are still more doubtful effect of mercujy. ; 

7. Inflammation or Congestion of the Eye, Eauces, and Periosteum, have been 
ascribed by some writers to the use of .mercury ; but by others the power of tliis agent 
to produce these diseases is denied. That they have followed the use of mercury cannot 
be doubted, ))ut post hoc is not erqo propter hoc. Dieterich regards the maladies referred 
to as states of congest ion, not of inflammation ; and, therefore, calls them Spmphoreses 
(from (rvp(l>6f)r)(rLSj mi accumnlation, or hrhipinp together). 

Tlie iuilmmnation of tlie eoTijuiietiva(eo;«////>?e^/p///.v mermrialh; symphoreshs conjtmcfme 
oenli wercufialis, l)iet(‘Tich), ascriljod by Von Ammon^ to the use of mercury, should ]iro- 
bably be refern^d to some other cause. " lie says it is cluiractcrized J)y a like tinf. around 
the cornea, tluit it soiiKdimes precedes salivation, disajipearing when this is established, 
and is commonly regarded tis a catarrhal symptom. 

The mercurial iritis (//•///.v mere uri alls ; symphoresu irem mereurialis^Ti>\^ie:n^\\ iritis 
rheimntico’merenrialis^ Jai'-ger), Sescribed by Mr. Travers, was, in all probability, an iritis 
arising from some other cause than mercury.* ** 

The so-ealle-d mm'eurial retinitis {symphoresis retina oculi mercurialis, Dietench) nuiy be 
explained in the same. way. 

An infiammat;i()ii of ilu^ fauces sometimes occurs after the use of meren^ {angina mer- 
curialis i syniphoresh faiieinm mereuriatis, l)ietcricli). It may come on in five or six days 
after the use of mercury, and assume an acut e form, with a tendency to slough ;* or it may 
appear aftcjr the employment of mcreury for five or six weeks, and take on a chronic form. ^ 

Iiillammatioii of ilu^ bone or jXTiosteuin, and the eonse(|ncnt production of nodes (.yy/;/- 
phoresis permfei mercurialis, Dieterich), has been ascribed to mercury. But the disease 
IS rai’cly oimicvcu seen after tlu; use of this mineral, except when it has been given for 
the ciu'c cu a venereal affection, to which, in fact, it ought with more propriety to be 
refen'od.*’ 

8. IlYrKRTROrTiiES {ITjfpertrophia, Dieterich). — ^Enlargement of the inguinal, axillary, 
and mesent tude glands {ade/wphyma ingtiinale mercnriale . ; ad. axillare mere. ; ad. miserai- 
mm> mere. Diet.eridi), as well as of some of the secreting glands, viz. the parotid glands, 
the pancreas, the le.sticlcs, and liver {adeuophyma parotidenm mere. ; ad. pamercaticimi 
mere. ; ad. iestieuli mere., ; hepalophyma fnerc.), and condyloma and ganglion {condyloma et 

f anglion mercutinle, Dieterich) have been ascribed by some® to the use of mercury, but, as 
believe, on insufficient grounds. 

{). Ulceration and Sloughing. — Ulceration of the mouth is a well-known effect of 
mercury. Ulceration of the throat is likewise a consequence of the use of this mineivil 
{mercurial uleeraM throat, Mathias ; mercurial sore throat, Bacot'®)i' Sloughing of the 
same parts may also be induced. It is well known that venereal sores (especially those 
called j)hag(‘denic) at times assume a sloughing disposition, in consequence of the impro- 
per use of mercury Ulcenit ion of the fibrous mcmbraiics {nUm memh ana Jfihrosa nwr- 
mriak) and absorlient gluntls {ulcus glandulorum mercnriale) has been asci^ibea to the use 
of mercury. 

10. Neuroses mercuriales. — ^Various symptoms, indicating a disordered condition 
of the nervous system, arc mef with in persons who have been exposed to the baneful 


* Batwniiii, Pract. Synopsis of Cutaneous Diseases, 6th edit. 

® Op. eit. 

* liusfs Magazine, 1 830. 

4 Surgical Essays, i. 59. 

® ^Mackenzie, On Diseases of the Eye, 2d edit. i).,496. 

* Codes, Pract. Observ. on the Venereal Disease, p. 45. 

“ Dieterich, op. cH. 273. 

** Mr. Lawreuce, Lectures on Surgery, in Lond. Med. Gaz. v. 806/ Colles, eit. p. 189. 

® Mathias, op. eit.; and Dieterich, op. eit. * 

L^md. Med. Gaz. iii. 312. 

Sir A. Coo])tT, Lectures on Surgery, in Lancet, iv. 42^ Carmichael, On Venereal DiseaseSi 
p, 165 ei seq. 2d edit. 

Dieterich, op. eit p. 37<l 
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influence of mercury : such as iraudering yains {neurn^lgia fufrmnalu ) ; a tremul#is con- 
dition of tlie muscular system {tremor t^eurialis), sometimes accompanied with stam- 
jmciriug (pnellismm aM occasionally terminating in paralysis {^pmalym mrcu- 

rialu\ epOepsy or apoplexy {apoplexia mercurialis). To these Dieterich adds asthma 
(adhma mercuriaUs), ofwhion he only saw one case, mimrom {amaurom permri^ 
and hypochondriasis {hg^^hondriasu mercurialis). 

Of these, the best knoTO is the shaking palsy (tremor mercurialis; tremhlement mercu- 
riel), a remarkable affection, which lias been already noticed. (Sec ante, p. 813.) 

11. Cachexia. (Cachexm mercifirialM).-^T\iiB condition is characterized by disorder of 
the digestive organs, loss of appetite, wasting, incapability of much exertion, with increased 
secretion from all the organs, especially from the salivaiy glands.^ 

The foregoing are the most important of the ill effects ascribed to the 
use of mercury. As I have already stated^ some of them ought probably to 
be referred to other causes, and not to the use of this mineral ; but as doubt 
must necessarily be entertained on this point, I have thought it mord advisable 
to mention them. The student will find some pertinent observations concern^ 
ing them, in a paper by Dr. Musgrave,^ and in Dr. Curriers pamphlet.^ : 

In e.rresstve doses : acute poisoninr/. — When large doses of son!0 
the soluble salts of mercury have been swallowed, gastro-euteritis is produced'. 
The patient complains of an acrid styptic taste in tlie mouth, a feeling of 
burning and tightness in the throat ; the (ace is usually flushed and sometimes 
swelled, violent vomiting and purging (frequently of bloody matters) ,sdon 
come on, the vomiting being increased by every thing taken into tlie stomach; 
oftentimes there is irritation of the urinary passages, and sometimes even 
suppression of the urine ; the pulse, is small, freiiueiit, and contr^ted ; the 
respiration difficult; the extremities cold. In some cases saMvation%^ 
produced ; this seldom comes on during the first 24 hours, and is seldom 
delayed beyond the fourth day. Towards the termination of the case, some 
disorder of the cerehro-spinal system, come on, such as slight drowsiness 
or stupor, of even coma ; tremors and twitchings of the muscles, and somlt 
times even violent convulsions; in some cases paraplegia. These symptoms 
tenninate in death. Post-mortem examination discovers inflammation (and 
its consequences) of the gastro-intestinal membrane. 

Theory of the Action of Mercury. — There are many disputed points 
connected with the action of mercurials, wdiich it will be convenient to examine 
under this head. 

1 . Absorption of mercury. — By the external or internal use of mercury this 
metal becomes absorbed, and is subsequently either deposited in some of the 
solids of the body, or thrown out of the system by some of the excretories.'* 

The accuracy of this statement is proved by the following facts : — 

a. Mercury Im been, detected in the blood by Zeller, Buchner, Sclmbarth,''^ Colson,® a^d 
Dicterich. It appears to be in such intimate combination with ,tJus vital fluid that it 

^ Mr. Travers {Further Inquiry concerning ConstituUonal Irriiafion, p. 87) says, mercurial 
cachexia is characterized “ by irritable circulation, extreme pallor and emaciation, an acute and rapid 
hectic, and an almost invariable termination in phthisis.’* 

^ Fdinh. Med, and Surg. dgurnal, vol. xxviii. 

Exmmiaiion of the Prejudice commonly entertained against Mercury, 

Oesterlcn has shewn fiat the globules of mercury contained in mercurial ointment become 
absorbed, andihe b|is dctect^l them in the. viscera and secretions.* He also detwrted globules of the 
metal in the ix-retions after the use of calomel (Wunderlich und Roser’s Archive ii. 4. CiiiQted By 
Dr, Buchheim). ^ 

® (Quoted by Dr. ChriSli^n, On PWmm, 3d edit. p. 3(10. 

® Arch. Gen. xii. 08. 
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cannot be recognised by the ordinary tests. Destructive distillation is, in most eases, 
necessary for its det(?ction. 

/3. M'ercm}f kaa hem found in the secrctionSi viz., in the perspiration, the saliva, tlie 
gastro-intestinal secredioii, tlic bile, the urine, and the fluid or ulcers.^ The blackening 
of tile skin, mentioned both by Harrold^ and. Higby,» as having occurred in consequence 
of the use of iTicrcury subsequiiut to the employment of sulphur, establishes the exist^ce 
of mercury in the cutan(‘>ous transpiration. The sulphur and the mercury were thrown 
out of the system by the skin, and immediately they were out of the sphere of tlie 
vii.al nowc'Ts they enlered into union and foimed the bljmk sulphurct of mercury, which 
was (teposited oh Ihc inti^gmnent in a jmlvenifcnt form. 

y. Mercnry hm been found in the rcffttUne state in the organic solids, viz., in tlie bones, 
brain, synovial capsules, the phmra, llu^ humours of the eye, tlie cellular tissue, tlic lungs, 
SivJ ill what jiari of the system reduction is edeotod, has not been made out. 

The const Hitt ional effects of mercury are consequences of ^ its 
ahsorption. Por, in \]\ie.f rst place, mercurials affect the general system to 
whatever part of tlie body »,they may he apidied, whether to the mucous 
mcmibranes, the cntaiuious ^system, or tlui cellular tissue, or injectc'cl into 
the veins, le^econdly, the action of mercurials on the system is ])roinc>i(‘d by 
agents whieli augment absorjition, and is checked by those which diminisli 
absorption. 

3. After ahsorptum , mercury effects ehanr/es in the qualities of the 
hlood, and in the action of the whole organization y hut especially the 
appdrains of organic life, — Soon after salivation lias been established, t-lie 
blood exhibits m inflainmaiory crust. At a later ])eriod its colour deejiens, 
and its coagulability is diminished; the portion of clot, and therefore of fibrin, 
to scrum becomes smaller. The formation of albumen and mucus, says 
Dictcricli,^ ^^siuks to tliat of serum; the whole organic formation of the 
patient is less consistent and cohcsivc.^^ '^I^he same authority filso tells us, 
that under the influence of morenry the electrical condition of the blood 
changes from the negative (healthy) state to that of positive. According to 
J)r. Farre,® it diminishes tlic number of red globules of the blood. Ilie 
evacuations from all tlie secreting and exhaling organs, especially from the 
mucous follicles and salivary glands, is much increased. The secretion of 
bile i.s also promoted. Dr. Wilson Philipp says, "mercury has a specific 
o])cration on tlie liver, — a power not merely of exciting its functions, but 
of correcting the various derangements of that function in a W'ay w^hich it 
does not jiossess with resjiect to any other organ, and which no other medicine 
possesses with resjicct to the liver.^^ I confess 1 am. not acquainted with any 
facts warrajiting this broad assertion. The purgative effects of mercury arise 
partly from the increased secretion of bile, and partly from the stimulus given 
to the mucous lining of the iilimtmtary tube ; more particularly to its follicular 
apparatus. The nervous system apjiears also to be specifically affected by 


^ Clirislisori, Colson, and Dictcrich, og. ciL 

MecheFs Arvhlv, iii. 583. 

Jjond. Med. Rep. April 1837. 

Cliristisou, op. at. ; Wibmer, Wirhing d. Jrznem. iii. 85 j Cokon and Dicterich, ov. cit. 

® Op. cit. 80. . ^ 

® ^erguson^s Essays on the Diseases of lEomen, ])ai’t i. p. 216.— “ A full plc^liorit woman, of a 
purple red complexion, consulted me,’" says Dr. Farrc, "for limmorrbagc frotfi tin stojnacb, dc- 
])eudiug on engorgement, without orgmiic disease. I gave her mercury, and in six weeks blanebcd 
her as white as a lily.” ^ 

^ On the (lijluence of Minute Doses of Mtrctiry, p. 14. 
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mercurials. This is to be inferred partly from the effects produced in those 
who arc subjected to the vapours of this metal, such as the shaking palsy, &c. 
and partly from the effects of the soluble salts, wlieii given in enormous doses. 
I'he hiart and ItinffH are, in some cases, remarkably affected. This was par- 
ticjiilarly observed by Sir Benjamin Brodic^ in his experiments on animals 
with corrosive sublimate,* as also by Smith, Orfila, and Gaspard. The 
affection of the urmary oryans in poisoning by corrosive sublimate is also 
not to be overlooked. ^ 

4. The nature of the influence eacereised hy mercury over the organism 
lias been a fertile source of discussion. One class of writers has regarded it 
as mechanical, a second as chemical, a third as dynamical. 

Mechanical hypothesis. — ^Astruc- and Barry^ fancied Hint mercury acted by its weight, 
its divisibility, and its mobility ; and thus getting into the blood, separated its globules, 
rendered it more liuid and lit for secretion, made the lymph thinner, and overcame any 
existing obstructions. * 

Chemical hi/polheses. — Some liavc advocated the clTmnical operation of mercurials, 
and have endeavoured to explain their curative jiowtTs in tlu; venereal disease by rc;feroncci 
to their cliemical jiropcrties, but witliout success, ^riius Mitie, Pj’essevin,** and ISwcjdiaur,^ 
assumed tlifit inerciuy acted clwnuically on the syphililic poison, as acids and alkalies do 
on cacli otlicr; Avhile Girtauncr-*' supposed that the cllioacy of mereiirials dependtul on the 
oxygon they contain. To both ljy))oth(\s(^s the sanui olijection applies : if they were true, 
the larger the cpiautity of iiKTcury used, tlic more cHectually would the vencrcid disease 
be cured. Now this is not found to be the case. Dr. Gidlcn^ endeavoured to account 
ibr the action of mercury ou the salivary glands, in preference to other organs, by assum- 
ing that it lifts fi particular dis]K)sitiou to unite with Jimiuoniacfd sfdts, with which it 
pfissos otf by the Vfirious excretions : and as the saliva wfis supposed to contain more of 
these salts than other secretions, he thus iiccounted for the ifirg(T quantity of mercury 
which, passed off by these glands, and wJiich, being in this way afipliod to tlie cxcrctories, 
ocofisioiied salivation. Bui the whole hypotluisis falls to the ground when it is known 
that iiKireury has no “])articular disjiosition to unite with aminojiiacfil sidts; and that, 
even if it had, other secretions art; us {ibuiidanily supiilicd with these salts .as the saliva. 
Dr. John Murrjiy substituted another hypothesis, but etjually object iotifibh; : mercury, 
says he, camiot ))ass off by the urine, because of the jdiosplioric acid contained in this iluid, 
and which woidd form, with the mercury, an insoluble compound, it must, therefore, be 
tlirown out oJ‘ the system by other secretions, particularly by ilic salivfi, which fjicilitates 
this transmission by the affinity which the niimutic acid, the soda, fuid tlu; ammonia of 
the secr(;tioii, have for the oxide of mercury, and by which a cojnjiound soluble in water 
is formed. Tlic answer to this hypothesis is, that mercury /s* thrown out of the system 
by t he urine, and probalily in hirg(;r quantity tlian by the saliva ; s(;condly, the saliva also 
contains pliosphatic salts, according to Tiedeinaun and Gmeliii, 

y. Dynamical hypothesis, — Some writers have jirincipfilly directed their attenf ion to the 
quality of the effects induced by mercury, and have terimui this mineral stimulant, sedfitive, 
botli stimulant and sedative, tonic or iterative. Tliosc who assume mercury to he a 
stimulant or excitant are not agreed as to whether one or more parts or tlu; nkole system 
are stimulated, and if particular pfirts, wliat these arc. ^rims IU;eker fixes on the lym- 
phatic system, Schoiu; ou the arterial capillary system, Kcal on tlu; nerves.'* 'khc simjdc 
answer to all of them is, that otlier stimulants are not cajudjlc of jiroducijig Ou; sajm; (;ffeets 
on the constitution as mercury; nay, arc frequently hurtful in the very cases in which 
I his metal is benelicial. 


^ FhilmTrans. for 1812. 

^ De Morb. Cm. ii. 149. 

Jhlialjcal Transactions, i. 25. 

* Qu^ed by Richter, Ausfuhr. Arziudm. b. 305, 

* Pmetical Observaiions on Venereal Complaints. 
® Abhandl. ii. A Vener. Krankh. 

^ Treat, of the Mai. Med. ii. 446, 

** Richter, op. dt. v. 306. 
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On the other hand, Gonradi, Bertele, and Horn,* consider it to be a i^henimj agent 
or sedatim. Hence those who adopt this h^othesis must assume that the diseases iu 
which mercury is benelicial are oi a phlogistic or hypersthenic character; and that 
syphilis, therefore?; is of tliis kind, — an explanation not at all satisfactory, nor consistent 
wMi facts. (Delate years the sedative operation of some of the mercurial preparations 
(calomel and mercurial ointment) has been assumed (particularly by our countrymen 
practising in the East), from the circumstance that these agents allay vomiting and diar- 
rhoea in yellow fever, cholera, and other dangerous diseases. But even admitting that 
mercurims do produce these effects, this is l|||^y a suificient ground for denominating 
them sedatives. * 

Some think that mercurials in small or moderate doses are stimulants^ but in excessive 
doses sedatives ; and that this sedative operation is common to all substances when cm- 
plwed iu large qiumtities. This is the (minion of Dr. Wilson Philip.^ 

Dr. Murray* calls mercury a tonic ; Yogt** terms it an alterative resolvent ; Sundelin® 
plafees it among the resolvent alteratives under the designation of liquefacient {verfl'^ssi- 
i/ende). Mr. Hunter® accounts for its beneficial effects in syphilis, by saying it produces 
an irritation of a different kind to that caused by the venereal disease, and that it coun- 
teracts the latter by destroying (lie diseased action of the living parts. 

In my opinion mercury is an alterative, and a liqiicfacient spanmmic (see ante^ p. 175). 


Uses. 1. or Metallic Mercury — Liquid mercury has been used as a 
clmnical agent to dissolve silver coins which may have been swallowed ; and 
as a mechanical agent to remove obstructions of the bowels : for example, 
intus-susception, or intestinal invagination. But neither theory nor experience 
seem* favourable to its use in the latter case; for in the greater number of cases 
the intus-susception is progressive — ^that is, the superior portion of the gut is 
insinuated into the lower portion, and therefore the pressure of the metal on the 
sides of the intestine cannot give relief ; and even in cases of retrograde intus- 
susception — that is, where the lower portion of the bowels passes into the upper, 
mercury, instead of pressing the intus-suscepted portion back, might push it 
farther on, by getting into the angle of reflection between the containing and 
inverted gut.7 LaHtly^ water, which had been boiled with mercury {aqna 
merciirialis cocta), 'S'i'diS at one time used as an anthelmiritic; but if the 
metal be pure, the water takes up no appreciable (juantity of it. Moreover, 
it would appear that mercury has no pvirticular anthelmintic powers : for 
persons who were sfilivated have not been freed from their wonns, and 
Scopoli very frequently found ascai’ides in the workers of th#iquicksilver 
mines of Idria.® ^ 

Administjiation. — Wluiii taken infernally, it has been administered in 
various doses, from an ounce to a pound or more. 

2. Of the Preparations of Mercury. — As errhiucH Of emcticSy mercurials are 
never resorted to now, tliough formerly the subHuljihate was used for these 


purj)Oscs. * 

As alteratives, they are given in smtdl doses in various chronic diseases ; 
such, for example, as dyspepsia, gout, cluronic skin diseases, scrofula, &c. 
Calomel is said to be less beneficial as an alter^ve than blue pill, on account 


* Quoted by Kichtcr, oji. di, v. 307. 

^ Op. cit. 

Bjjst. of Mai. Med. 

^ l^lm'makodynamik. 

® Heilmitiellehre. ' 

IVataiise on ike Venereal Disease. 

^ IV^^aciiom of a tiocietpfor the Imjtrovement a*! Medical and Cldmrgical Knowledge, 

103 . , 

** Mteer, Sur ks Vers. Iciest. 428. 
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of its more irritating action on the bowels. The hydmrfjyrum cum crctd is 
an excellent altetative, especially for children. 

Certain preparations of mercury (as blue pill, calomt3l, and the hf/dmrr/t/- 
rum ipum creta) are employed as purgatives. They prompte* secretion from 
the mucous follicles of the intestines, from the liver, and the pancreas. They 
are rarely, however, used alone ; being, in general, either combined with, or 
followed by, other cathartics (as jalap, senna, colocyntli, or the saline purga- 
tives). Thus it is a common prac^& to exhibit a blue pill or calomel ^at 
night, and an aperient draught the foUowdng morning : the object being to 
allow the pill to remain as long as possible in the bowels, in order that it may 
the more eirectually act on the liver. Mercurial purgatives are administered 
for various purposes; sometimes as autlielmintics, sometimes to assist iiii^eva- 
cuating the contents of the alimentary canal, but more commonly with the 
view of promoting the secretions, particularly ^f the liver, or of producing 
counter-irritation, and thereby of relieving aire«tions of other organs, as the 
skill or liead. 

I^lie great value of mercurials is experienced when they are given as 
sialor/of/ttcs. Formerly it was su])posed that the beneticial eliects of mercury 
were proportionate to the degree of ptyalism, and thus to cra(Ii(;ate particular 
aHeciious it was thought necessary to cause the evacuation of a given quan- 
tity of saliva. I have heard,"^ says Dr. Wilson PIiilip,i ‘Uhe l«1te Dr. 
Monro, of Edinburgh, state tlu* quantity of saliva which must bo discharged 
daily to eradicate particular uHections."'' Modern (jxpcu’ience has proved the 
incorrectness of this notion ; and we now rarely lind it iiecivssary to excite a 
high degree of salivation; indeed, fre([uently it would be prejudicial, but we 
sometimes find it requisite to keep up tliis ellcct for several weeks, particu- 
larly in diseases of a chronic cliaracier. 

a. .Production of sore mouth ami salimllon . — One of the most dlicncious met hods of 
put.tm<r the system imder the influence of mcrcuiy is frkfion wilh the inigueutuM In/dnrr- 
yj/ri ; but the troublesome and un]>lcasant nature C)f tiic process is a sl-rong obji'ciiou t-o 
it in pnvctice, more especially iu veiiereul discuses, in which ])at lcMts usually d(‘,sirc secrecy. 
Full direetious for its cm ploymeut will be given hereafter (vide P'uy. llydraryffr}), in 
tlie year 1779, Mr. Cldre'*^ proposed a ii(!W method of (ausiug salival.ioii ))y friction, and 
wliieh c(mSj#s in lubbing two or three grains of calomel, or ol‘ the su}K)xidc of mercury, 
on the inner siirfistee of the cheeks and g,uins. it is saiil that ih(3 metal (piiekiy bt'comes 
absorbed, and eaus<;s salivation, and if taken not to vswallow the salivu, (iiariiKca 

do( s not occur. T*fotwi< hstaiiding that liunit^r, Cruikshank, and otliers, hav(5 tri(‘d this 
plan, and reported favourably of it, and tliat it is free from t he object ions made to tlic use 
of mercurial ointment, it has never been a popular remedy. Ptmiyaliun, as a means of 
allecting the general system, is an old method of 1 routing veni' real diseases. Turner*^ 
employed for this purpose cinnabar; LrdoueUc* cahtineJ ; and the lah^ Mr*. Abernidhy^ 
the snboxidc. Mr. OolJes'’’ has lic(iuently s(;en fumigation fail in exciting salivation.' 
He says, an easy mode of fumigating any part is by using wercurial candles (composed of 
cinnabar or oxide of mercury mixciTwitli molted wax, wit h a wick, and burnt under a 
curved glass funuel.) mercurial pedilur excite saliviit ion, composed of 

lialf a grain of corrosive sublimafi dissolved in a pint <d‘ distilled water, and in a solution 
of this strength the patient immersed iris feet for the space of tuo hours; several objcc- 

* Op. dt. p. 19. ^ 

® Essay on the Cure ofi Abscesses by Caustic; also, a Neio Method of htroduciny Mtreury into 
the Circiila^n, 1799. ^ 

^ Oil ih9 Vetter val Dirnme. 

Nouvdle Methode de trailer Malad. V'"'-' 

® Surgical and Physiological Essays. 

® Op. cit. p. 58. 
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tions, however, exist to the practice, which has been rarely followed. Upon the whole, 
the most convenient method of producing salivation is by the internal me of mer^triak, 
particularly of those preparations which arcn^d in their local action, is tlue pill, calomel, 
and the hfdfargyt^jm mm cretL 1 

Treatment and during salivation , — ^Formerly the use of mercurials was prided 

by antiphlogistic USHp^rcjs, such as blood-letting, purging, warm bathing, and low di6t, 
Imt they arc now ralfely resorted to, though useful by facUitating absorption. Mr. 
Colies ^ thinks that these preparatory measures have been improperijr omitted, and that 
the want of them has, of late years, contributedio bring this valuable remedy into much 
dis/epute — in which opinion 1 am disposed to 'Join him. Occasionally great diHiculty is 
experienced in alfceting the mouth, a circumstance which may arise from the irritable 
condition of the bowels : and when tliis is the case, inunction should be resorted to, or 
opium or vcgeta])le astringents conjoined. Sometimes, however, the system appprs in- 
susceptible to the influence of mercury, and this may arise from idiosyncrasy, or from the 
prcsAco of some disease, particularly fever. Emetics and blood-letting are useful ^jn 
these cases, as they promof,e absorption ; and as the influence of the former depends on 
tlie state of nauscja produced, tartaj emetic will be the best vomit, since it is the most 
powerful nauseaiit. Varying the rpode of administering the mercury will also sometimes 
facilitaf-e its operaf-ion upon the system : thus, if it have been employed internally, inunc- 
tion should bo tried, aim vice verm. 

During the time that fhc patient’s mouth is sore, he should, if possible, confine himself 
to the house, use warm clothing, avoid exposure to cold, take light but nourishing food, 
and regulate tlui state of liis stomach and bowels. Mr. Hunter thought that during a 
mercurial course the manner of living need not be altered, hut Mr. Colics^ has properly, 
I think, objected to this. If the discharge become excessive, or ulceration of tlic gums 
take place, the further use of mercniry is of course to be stopped ; and in order to mode- 
rate the cfroct already produced, the " patient should be freely exposed to a cold but dry 
•air, use purgatives and opium, and wash his mouth with some astringent and stimulating 
licpiid. I nave generally employed, as a gargle, a solution of the chloride of soda or of 
lime ; but in the absence of these, a solution of alum, or of sulphate of copper, may he 
used. Dr. Wai son*^ observes that “ when the flow, of salivti, and the soreness of the 
gums, form the cliicf part of t he grievance, 1 have found nothing so generally useful as a 
gargle made of brandy and water ; in f.lie proportion of one part of brandy to four or live 
of wiitcr.” With regard to int('nial remedies I have no confidence in any as having a 
specific j)ower of sto])ping salivation, though iodine, sulphur, nitre, and other substances, 
have been strongly recommended. Sometimes s^phate of quina is administered vrith 
advantage. 

y. Accidents during salivation. — Occasionally, during salivation, certain effects result 
from mercuiy, which are in no way necessary or useful in a therapeutical point of view : 
on the contrary, some of them arc higlily prejudicial. Thus, sometimes, excessive sali- 
vation , with ^ ulceration of the gums, takes place, as already noticed ; , not nnfreqnently 
gastrointestinal irritation (or actual inflammation) comes on, and which may rerpiire the 
suspension of tlic usi^ of mercury, or its employment by way of inunjtJtion, or its combi- 
nation with o])ium or vegetable .astringents. 1 have already noticed fever, eczema mer- 
curiale, mercurial ereihgsm of Pearson, &c., as other occasional effects. In feeble and 
irritable habits, miTCury sometimes disposes sores to slough. Occasionally a kind of 
metastasis of the lucrcurial irritation is observed: thus, swallowing a large quantity 
of cold water, or exposing the body to cold and moisture, has caused a temporary 
cessation of salivation, attended with violent pains or convulsions, or great irritability of 
stomach. 

d. Curative action of salivation . — Though no surgeon ascribes the curative action of 
mercuiy to the saHvatioii, yet, without this effect, the #arative influence is not usually 
obseoed. Hence, though the one cannot be considered to stand to the other in tlie 
r(*.latK)n of cause and eflcct, yet the two arc usually contemporaneous : so that when we 
fail to induce some affection of the mouth, we do not observe' the beneficial ellects of 
mercury.'^ 


^ I Practical Observations 
Op. d(. p. 84. 

3 Med. Gaz. Dec. 25, 1840. 

^ On this asibjccl consult Colies, op, 


i 


on the Venereal Disease, p; 28. 
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Having offered these general remarks on salivation as a remedial agent, I 
proceed to notice its use in particular diseases. ^ 

a. — It has been said that salivation diminislics the susceptibility 

to tbe contagion of fever, whether common or specific; butttiat it is not an 
absolute preventive is shown by the fact, that patients und^ the full influence 
of mercury have caught fever and died of it, as will be found noticed by my 
friend Dr. Clutterbuck, in his Inquiry into the Seat and Nature of Fever. 
I have several times used mercurials as sialogogues in fever ; I beligyc^^ for 
the most part, with advantage. I have only used them when there was some 
marked local determination or inflammatory condition. I have seen several 
fotal bases of fever in which mercurials were used profusely, without having 
any effect on the mouth ; but in other instances, in which the mouth l^ame 
alfected, recovery took place. My experience, therefore, agrees with that of 
Dr. Coplan d,2 namely, that death, after safyation has been established, is 
very rare. Whether the recovery was the* consequence of the mercurial 
action, or the salivation the result of the mitigation of tlie disorder, as Dr. 
Bancroft^ a]id Dr. Graves^ assert, cannot be positively proved, though I think 
the first more probable. Dr. Graves® declares tlie use of mercury in fever to 
be both injudicious and unnecessary, unless inflammation of some organ be 
set up. Dr. Macartney,® on the other hand, says, in no single instance have 
I known it [mercury] fail in arresting the progress of the disease, J)rovided 


^ I'hc following are Dr. Farre’s rules for tliC exhibition of mercury (Ferguson, op, supra cU. 
p. 220) 

“ 1. fJever to give mercury when there is an idiosyncrasy against it.” The following case is 
illustrative of the danger of neglecting this advice : — 

“ A patient of Mr. G.’s, of the Borough, desired him never to give her any mercury, as that drug 
was a j)oison to her whole family, to which he, without arguing the point, at once assented. In 
Mr. G.\s absence, the late Mr. C. was consulted as to some trifling disSorder of the bowels, and, not 
know^ing the peculiarity of his patient’s constitution, prescribed two grains of calomel. The next 
morning the lady shewed the prescription to Mr. ()., saying that she was sure she had taken 
mercury, as she felt it in her mouth. In a few hours ptyalism ensued ; in consequence of which 
she lost her teeth, her jaw exfoliated, and she ultimately, after a succession of ailments, died, in 
about two years.” 

“ 2. Mercury should be used in all active congestions — pyrexia, phlogosis, phlegmon, ophthalmia, 
strabismus, cynauche laryngea, cynanche trachealis, pneumonia, and in all inflammatoiy diseases. 
In the adhesive st^es of dysentery, in the phlegmasire, where there is inflammation with power, in 
tetanus, hemiplegia, paraplegia, neuralgia, in their states of active congestion. 

“ 3. Mercury is^iiurtful, or doubtful — in the malignant or asthenic forms of pyrexia, where there 
is low delirium ; but in phrenitis, and in that pcculiai* form of it, the co?4p de soldi, it is most 
cttcetual. It is hiirtftil in tetanus from punctured wound, and in all cases of irritable disease. 

“ In idiopathic iritis, it is as cflectual as bark in ague ; but iu the traumatic it is injurious, as it 
interferes with the closing of the vessels by adhesive inflami^ation ; hence, in all hiemorrhage, where 
the ori flees of vessels require to be closed, it is hurtful. 

lu the hemiplegia of lesion, in asthenic paraplegia, in the neuralgia of irritation, it is bad. Poor 
Pemberton was three times salivated for tic douloureux, and three times the worse for it. 

“ It is hurtflil in the inveterate forms of scrofulous ophthalmia, though useful in the caily stage. 
It is had in the amaurosis of deplqjjipn. 

It is useful in puerperal peritonitis, and hurtful in the typhoid form of it ; as also in ulce- 
rative stage of dysentery. ^ ^ 

“ In general, it is doubtful iu the suppurative stages of inflaramaf ion, and in all erysipelatpua and 
erythematous inflammations, or those tending to gangrene. It is hurtful iu all cases of pure asthenia 
fsoiii deficiency of red !SS>od.” 

' Biot, of I^act Medbi. 92fr. 

® On l^llow Fever, f 

j Lond. Med. Gaz, xx. 147. 

* Op. oil. 

® Treedise on Inflammation, p. 162. 
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the fever be not combined with vistoal affections, or characterized from the 
beginning with unusual prostration of strength.'^ The great indisposition of 
the system in fever to take on the mercurial actiouij is frequently a most 
aiuioying circumstance. It may sometimes be overcame by the employment 
of mercurials both internally and externally. Mr. Lempriere,^ who prac- 
tiise'd in Jamaica, finding that calomel was often exhibited in iinme*)se quan- 
titicss without exciting any apparent action, was induced to employ corrosive 
sublimate in doses of the eighth part of a grain, with the addition of ten drops 
of fauiTanum, and this quantity was repeated every hour until some affection 
of the moutli was observed, or until the more alarming symptoms had con- 
siderably abated. 

Tip beneficial influence of mercurials has been more particularly expe- 
perienced in the fevers of wfiriii climates, especially those of the East Indies.*^^ 
It has been said by several wrjters,^ that in the yellow fever of the West 
Ifidies its beneficial effects are^iot equally evident, 

/3. Injiamination. — Of late years various forms of inflammation have been 
rnowst successfully combated by the use of mercury. Hence this mineral is 
termed an aalipIdoi/iHlic Wc are principfdly indebted to Dr. Hamilton,^ 
Dr. Yeats,^ Dr. Wrigiit,® and Kambach,^ for its introduction into use in tliis 
form of disease. It is principally valuable in adhesive inflammation, to stop, 
control/ or prevent the effusion of coagulablc lymph. On the other hand, it 
may prove injurious in erythematous, scrofulous, malignant, and gangrenous 
inflammation, as well as in inllammation accompanied with debility or great 
irritability of the nervous system. Its curative power is not satisfactorily 
accounted for by the equalization of the circulation, the augmentation of the 
secretions, or the increased activity of the absorbents caused by mercui’y 
(seep. 176). 

Mercury is not equally serviceable in all inflammations. The nature of 
the tisme, the structure of the orr/an affected ^ and the (/ualift/ or kind of 
inilauimation, are points of considerable importance as affecting its use. 

Thus it appears that iufl am illations of nienibranous Ussuch arc those 
principally benefited by a mercurial plan of treatment ; and more especially 
those in which there is a tendency to the exudation of coagii|||3^1e lymph or 
of serous fluid, — as meningitis, plcuritis, pericarditis, and > p0pfanitis (parti- 
cularly of puerperal women). In inllammation of the lining membrane of 
the air-tube, but more especially in croup, or, as it is sometimes termed, 
plastic iiiflammatiou of the larynx, mercury is one of our most valuable reme- 
dies; and as this disease is one wliich terminates rapidly, no time should be 
lost in getting a sutlicient quantity of mercury into the system. Calomel is 
usually employed; but when tJie bowels are very irritable, the ht/dra n/yrmn 
cum cretd, or even mercurial inunction, may be' resorted to. In inflamma- 
tion of the tunics of the eye, particularly iritis, m^cury (next to bloodletting) 

^ Priftet. Obsarv. on Diseases of the Artuy of Jamaica, 

JohDW)n, On Diseases of Tropical CUmales, pp. 32, 96, 97, 122, &•. &c. 3d edit.; Anabslcy, 
On the Diseases of India, p. 391, 2d edit. 

3 Johnson, op cit, p. 37; Bancroft, On Yeltow Fever i '^lvA^xfr^^EdiA),Med,and Surg.Joufk. 
xxviii, 40. ' w ir . t 

* Uuncun’s Med. ppmm. vol. ix. 

® Duncan’s Med. vol. vii. 

® Med, Fs^amf Observ, vol. vii. 

^ Dissert, Vsus MeremU in M^rb. Injtum, 1794. 
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is the only remedy on which much confidence can be placed; and we use it 
not merely with a view of putting a stop to the inflammatory action, but also 
in order to cause the al^oq)tion of the efiPused lymph.^ In iufljimmation of 
the synovial membranes, mercury has been employed, and in some cases with 
manifest advantage. In dysentery, mercury has been extensively used, espew 
cially in ifurm climates. By some, calomel has been employed merely as a 
purgative (Jackson, Ballingall, Bampfield, and Annesley); by others^ to 
produce its sialogogue eflects (Johnson and Cunningham) . 

The structure of the organ influences the ettect of mercury : at leasl if is 
well known that this mineral is more beneficial in inllainmation of certain 
organs (especially those of a glandular structure, as the liver) than of others ; 
and we refer it to some peculiarity in the structure of the part fiftected. ; In 
liejiatitis of either temperate or tropical climates (particularly of the latler), 
mercury is advantageously employed.^ Blood-letting, however, should be 
premised, particularly in the disease as usually met with in this country. 
Ill peripneumonia, more especially when hc])atization has taken place, the 
best eilccts have sometimes resulted from its use : of course after the employ- 
ment of blood-letting. When hepatization has taken place. Dr. Davies*^ 
recommends the use of blue pill and opium. In acute cases I prefer calomel 
and opium. In infiammation of the substance of the brain, also, mercury 
may be advantageously resorted to after the usual depletives. « 

The nature or qaalUy of the hfjlammation also influences the effects, 
and thereby the uses, of mercury. Thus, in sy[)liilitic inllamraation, mercu- 
rials are of the greatest utility ; less so in rheumatic inflammation ; still less 
in scrofulous ; and most decidedly objectionable in cancerous or scorbutic 
diseases. The treaf.nient of rheumatism by calomel and opium was })ro])oscd 
by Dr. Hamilton,^ and has found many supporters f and, undoubtedly, when 
the febrile action does not run too high, or when the pericardium becomes 
affected, calomel and opium, preceded by bloodletting, will be found service- 
able. It a])pears to be best adapted to the fibrous or diffuse form of the 
disease, and to fail in the synovial.® The scrofulous habit is, lor the most 
part, unfiivourable to the use of mercury given as a sialogogue, but there are 
cases ill wlpc|)i it is not only admissible but serviceable, — as scrofulous 
ophthalmia, of an acute kind. In all maladies of a malignant charac- 
ter (as cancers/ fungoid diseases, &;c.) mercurials are highly objectionable. 

y* Venereal diseases, — It was formerly the opinion of surgeons that the 
symptoms of the venereal disease w^ere progressive, and never disappeared 
until mercury was administered ; but it has, of late years, been clearly proved 
that this notion is erroneous : and we are indebted to some of our army sur- 
geons, — ^namely, to Messrs. Perguson, Rose, Guthrie, ^ llennen,^ and Bacot,^ 

^ Lawrence, Lectures on Diseases of the Eye^ in Lancd^ vol. x. p. lUS ; Maclicnzie, On Diseases 
of the Eye, 2d edit. pp. 389, 394, il^d 503. 

Sir James M‘Grigor, Medical Sketches ; Johnson, OnTrojtical Climates i On Diseases 

ofl^ia. 

® Lectures on Diseases %f the Lungs ^ &c. p. 191. 

Op. cit. ^ 

Fide Dr. Hope, Zond. MofL Gaz. xix. 815. 

^Dr. Macle<?d, Lo'nd,Med.Gaz. xxi. 361. 

7 MediOhirurg. Tram. soh. iv. and viii. 

® Military Surgery, 

® On SyyhiUst 1821. 
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and to i>r. Thomson^ — for showing that the venereal disease, in all its forms, 
may be cured without an atom of mercury. Moreover, it is fully established 
by the experience of almost every surgeon, that, while in some instances 
mercury exercises a beneficial influence hardly to be observed with respect to 
any other disease or any other remedy, yet that in some cases it acts most 
injuriously; and it is generally supposed that many of the bad ven^eal cases 
formerly met with arose, in great part, from the improper use of mercury. 
It is ji point, therefore, of considerable importance, to determine what cases 
arS^best adapted for a mercurial, and w^hat for a non-mercurial, method of 
treatment ; for, in admitting the pofisibility of a cure without this agent, it 
is not to be inferred that the method is either eligible or expedient * nay, 
the very persons who have proved the possibility, admit that in some cases 
this mineral, given so as to excite moderate salivation, is advisable. One 
fact is, I think, tolerably well ^established, namely, that the cure of venereal 
diseases, without the aid of niercurj^is much slower and less secure against 
relapses than by a mercurial treatment.^ It is not easy to lay down 
rules to guide us in the selection of the one or the other of these methods of 
treatment. Mr. Carmichael^ relies principally on the eruption, and, next to 
this, on the ap])earaiice of the ])rimary ulcer ; and of the four forms of the 
venereal disease which he has described, namely, the papular, the pustular, 
phngvdenic, and the scaly, full courses of mercury are required, he says, 
in one only, namely, the scaly ; in which the fuimary sore is the Hunttirian 
chancre or callous ulcer, and the eruption partakes of the characters of lepra or 
psoriasis. But it has been satisfactorily proved by experiments made in the 
military hospitals, that even this scaly form of the disease may get well 
without mercury ; and, on the other hand, in the pustular and papular forms, 
mercury is often a most valuable agent. Ilennen, liose, Guthrie, and Thom- 
son, advise the employment of moderate quantities of mercury whenever the 
disease docs not readily subside under the use of ordinary methods of treat- 
ment. But unless some sj)ecial circumstances contraindicate the use of 
mercury, it is, 1 think, advisable to affect the mouth slightly in most forms 
of the disease. 

The circumstances which deserve attention, as affecting the u6e of mercury, 
are numerous. The following are the principal : — . ’ 

aa. Scrofula, — Sonic of the worst and most intractable forms of venereal disease 
occur in scrofulous subjects ; and in such, mercury is in g^cneral prejudicial. I have seen 
Humorous instances of its injurious clfects. One case which fell under my notice was that 
of a medical student, who, after three years’ suflering, died ; having been made mucli 
worse on two occasions liy what I conceived to be the improper use of mercury, once by 
his own act, and a second time by •the advice of the surgeon of his family. Mr. Colics,'* 
however, denies the baneful influence of mercury iii scrofula, and advises its nsc for the 
cure , of syphilis in scrofulous subjects but he admits tftat the profession generally enter- 
tain a contrary opinion. 

Cokdltioti of the primary 'ulcer. — Another point deserving attention in deciding on 
the use of mercury, is the condition of the primary sore; if it oe much inflamed, or of 
an irritable nature—if it be of the kind called phagedenic, or at all disposed to slough — 
mercury must be most carefully avoided, as it increases the dispifeition to sloughing. In 

^ Ed, Med, ard Surg. Jbnrn, xiv, 

® Vide fjolles, Practical Observations on the Venereal Bisect, p. 318. ^ 

On Venereal Diseases, 2d edit. 1825. 

f Op. aV. p, 236- 
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ono case that fell under my notice, a gentleman lost his penis by the improper of mer- 
cury, unden- the circiimstanccs just mentioned. 

yy. Extreme debility with hectic fiver . — ^This condition is usually believed to contraindi- 
cate the employment of mercury. Eut Mr. OoUes^ asserts, “ that a patient affected with 
secondary symptoms, even though extremely attenuated, and, as it wcsi’e, melting away 
under the effects of hectic, can with perfect safety and advantage at once commence a 
course of mercu:^ ; by which not only shall his venereal symptoms be removed, but at 
the same tune his general health be re-established.” 

d. Cholera, — ^Writers on the spasmodic cholera, both of this country and 
of India, speak f6r the most part favourably of the effects of mercury, cs^te- 
cially in the form of calomel. I may refer to the works of Drs. Johnson, 
Venables, and Harnett, and of Messrs. Anneslcy, Orton, and Searle, in proof. 
I have met with no writers who attribute ill effects to it. Unfortunately 

those who advocate its use are not agreed as to the dose, or frequency of 

rcjietition : some advising it as a purgative; some as a sedative, in combina- 
tion witli opium ; others, lastly, using i^s a g^ilogoguc. It is deserving of 
esj)ccial notice, that, wlien salivation takes place, the patient in genenil 
rc'covcrs. Dr. Griffin,^ however, has shewn tliat this is not invariably the 

(iase. (For fur|her information on the use of mercurials in cholera, see 

Calomel.) 

€. Drops!/. — ^In this disease, mercurials may do either good or harm. 
Thus, when the dropsical effusion depends on intlapfirnation, they may be 
employed with the best effects, as wlien Iiydrocejihalus arises irom meningitis, 
or hydroiliorax from plcuritis. When ascites is occasioned by an enlarged 
liver, which compresses the vena portae, and thereby gives rise to effusion, 
irierc^irials are sometimes beneficial. On the contrary, when dropsy occurs 
in old subjects, and when it depends on, oris accoinpauied by, general debi- 
lity, salivation is almost always hurtful. In granular degeneration of tlie 
kidney, characterised by an albuminous condition of the urine, its use is 
highly objectionable. It is of no service to the ])rimary disorder, while its 
effect on the mouth is often very violent and uncontrollable. When the 
eflusion arises from mechanical causes -not removable by mercury, as oblite- 
ration of any of the venous trunks, or pressure of malignant tumors, salivation 
is injurious. Occasionally dropsical effusion takes place without any appre- 
ciable cause, then, of course, if mercury be employed, it must be in part 
on speculation; In such cases, calomel is not uufrequently employed in 
combination with squills or foxglove. 

iT. In chronic diseases of the viscera, especially those arising from or 
connected with inflammation, mcTcury is frequently serviceable. Thus, in 
enlargement or induration of the hver, in hepatijsatioii of the lungs, &c. In 
those diseases commonly termed malignant, as cancer and fungus hsematodes, 
and also in diseases of a non-tialignaiit character, but occurring in debihtated 
subjects, mercurials, given so as to excite salivation, arc objectionable. In 
diseased spleen they are usually injurious (see ante, p. 233); 

r). In chronic diseases of the nervous system, — Mercury has been re- 
commended in paralysis, and on some occasions has proved exceedingly i^ffica- 
cious. I have repeatedly seen hemiplegia, witli impaired vision and hearing, 
headache, and crampa of ttie extremities, recover under the use of mercury, after 


* ^p. (it. p. 200. 

Land, Gaz. xxi, p. 882. 
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blood-l^ttdng, purgatives, &c. had failed. In one case the patient (a young 
man) was kept under the influence of the medicine for two months. Mr. 
Colles^ has likewise found it most efficacious in paralysis. In tetanus, mania, 
epilepsy, hysteria, tic douloureux, and other affections of the nervous system, 
mercury has been used with occasional benefit. 

The foregoing are some of the most important diseases against which 
mercurials have been successfully administered as sialogogues. 

jUTORARGYlUIM PCRIFICATllM, D.; Purified Mercury. {Take of Mer- 
cury, mx parts. Let four parts slowly distil.) — The characters of pure 
mercury have been already stated. As found in commerce, mercury is usually 
very pure, and therefore the ])rocess of purification directed by the Dublin 
College is unnecessary. By means of a common fire, mercury may be rcadijy 
distilled in an earthen retort, to which a curved earthen tube, dipping into 
water, is adapted. A wash-hand basin, containing water, answers as a 
receiver. The whole of the mercury may be drawn over. The object of the 
})rocess is to separate tliis metal from lead, tin, zinc, and other metals wuth 
wliich it may be contaminated. 


153. HYDRARGYRUM CUM CRETA.- MERCURY 
WITH CHALK. 

IIiSTOKY. — This compound (called, also, mercurius alealisaius, or tHhiops 
ahsorbeus^ is first mcaitioned, 1 believe, by Burton, in 1738. 

Prepaiiation. — All the British Colleges give directions for its preparation. 

The London College directs xis i,o take of Mercury, ; Prepared Chalk, Jv. Hub 
tlicm together until globules are no longer visible. The directions of the Edinburgh 
College are similar. 

Tlie Dabliu College orders it t o be prepared like Hydrargyrum cum Magncfiih^ except 
that precipitated carbonate of lime is to be employed in the place of carbonaitj of 
magnesia. 

If this powder be digested in acetic acid, the lime of the chalk is dissolved, 
and the carbonic acid escapes i but the greater part, if not the: whole, of the 
mercury is insoluble in the acid, and hence it is not in the stafe of suboxide. 
If examined by a lens, the residuum is found to consist of minute separate 
globules, which readily whiten silver and gold, showing they,; are fbe 
metallic state. Hence it is probable that the quicksilver is mechanically 
divided only. 

Properties and CiiAiucTEiiiSTics. — It is a greyish powder, which effervesces 
on the addition of acetic acid, yielding a solution of lime, which may be dis- 
tin^ished by the tests for the calcareous salts already mentioned. By 
digestio)! in nitric acid, w^c obtain a solution known to contain mercury by 
the characters already detailed for the mercurial preparations generally. By 
heat mercury is volatilized, leaving the chalk. 

Part is evaporated by heat ; what remains is colouiiess, and totally soluble in acetic 
acid with eflervescence : this solution is not coloured by hydrosfdphuric acid. These 
substances cjin scarcely be so diligently triturated as that no gtonles shdll be visible. — 
FL (■ 
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Composition. — It is a mechamci&l mixture of tliree par1:s of fiudjli* divided 
mercury aud five of chalk. 

PHysioLOGiCAL Effeots. — ^It is an exceedingly mild but valuable mercurial. 
In full doses it acts as a gentle laxative, promoting the secretm of bile and 
intestinal mucus, but sometimes ermting a little sickness. The chalk rendets 
it antacid. By repeated use it occasions the constitutional cflects of mercury 
already described. 

Uses. — It is a valuable remedy in syphilia wfauUmi. It is frequently 
employed to promote and improve the secretions of the liver, pancreas'^nd 
bowels, in various disordered conditions of tlic digestive organs, accompanied 
by clay-coloured stools or purging. In strumous affections of children 
(especially enlarged mesenteric glands) and other chronic maladies, it is 
jahninistered vtith great advantage as an alterative. 

Auministeation. — To adults it is given in doses of from five grains to a 
scru])le or half a drachm. It should be givoi^in the form of powder. Pills 
made of it, and allowTd to become hard, ])reserit inicjrnally large globules of 
mercury. This arises from the contraction of the sul)siaiic('. usc^l to form the 
))ill mass, by wli|ch the minute globuh's arc s(jueezod out and coalesce. For 
children the dose is two or three grains, llhiibarb, carbonate of soda, or, in 
some cases, Dover s powder, may be conjoined with it. 


159. HYDRARGYRUM CUM MAGNESIA. - MERCURY 
WITH MAGNESIA. 

The Dublin Pliarmacopceia gives the following directions lor the preparation 
of this compound : — 

Tnlvc of purified Mercury ; Manna, of each, two pariff ; Carbonate of Magnesia, owe 
part, Kub the mercury with tlic manna in an oart-lienware mort ar, adding a. few drops 
of wat er, that the mixture may have t he consistency of a syrup, and that the metallic 
globules, by contimicd trituration, may disaj)|)ear ; then add, still triturating, an eighth 
part of Carbonate of Magnesia. To the whole, thoro\ighly mixed, add of warm wat er 
sixteen parts, and let the mixture be stirred ; then let it rest, and, as soon as the sedi- 
ment has subsided, let the lupior be decanted; repeat the washing again, and a third 
time, that the manna may be completely vrasbed off ; then mix with the sediimmt, whilst 
moist, the remainder of the Carbonate of Magnesia. Lastly, let the powder be dried on 
bibulous papp|« , 

The manna is employed to effect the minute division of tlic mc^rcury. By 
the water subsequently employed the manna is' got rid of. The effects, uses, 
and dose| of this preparation, arc similar to* those of hydraryyrum cum 
cretd. 


leO. PlLXTLiE HYDRARGYia.-PXU.S OP MERCURY. 

Histoey. — ^Thojjaldest formula for mercurial pills is that of Barbarossa (at 
one time adijairal of , the Turkish fleet, and af'tewards sultan of Algiers), and 
which wys commui^cated by him to Francis the First, king^ of Fraqce, who 
made it public. The coi^tnon .^uame for this preparation is blue pill, or 
pilula cmrulea. 
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PaEF^uiATidii. — ^The followings are the directions of the British Colleges for 
the preparation of these pills : — 

Take of Mercury, 5ij- U^o parhf E.] ; Confection of Red Roses, 5iij. [three parts, E,] : 
Liquorice Root, powdered [Extract of Liquorice, reduced to fine powder, 1),\ 5j* 

E.] Rub the mercury with the confection until globules can no longer bo seen ; 
then, the Liquorice being added, beat the whole togctlier until incorporated. [Divide 
mass into five-grain pills, i?.]. 

The friction is usually effected by steam power. By trituration, the metal 
is nedneed to a finely divided state, and becomes intimately mixed with the 
confection and liquorice powder. 

PiioPEiiTiES. — It is a soft mass, of a convenient consistence for making 
into pills, and has a . dark l^ue colour. When rubbed on paper oSr glass, it 
ought to present no globules ; but applied to gold it communicates a silvery 
stain. 

Composition. — Tliree grainar of this pill contain one grain of mercury. 

Impurity. — If any sulphurifi acid should liave been added to the confection 
to brighten its colour, some subsulphate of mercury will be formed — a com- 
pound which possesses very energetic properties. . 

In a circular issued by the College of Pharmacy of New llbrk,^ it is stated 
that the following mixture was imported from a manufactory in a provincial 
town in England, and sold as blue piU : — Mercury 7*5, earthy clay 27*0, 
Prussian blue, used in colouring, 1*5, sand, in combination with the clay, 
2*0, soluble saccharine matters 34*0, insoluble orya7iic matters 12, and 
water ICyQ^^lOO'O. 

Physiological Effects. — In full doses (as from five to fifteen grains) it 
frec[uently acts as a purgative. In small doses it is alterative, and, by 
repetition, produces the before-mentioned constitutional effects of mercurials. 

Uses. — The practice of giving a blue piU at night, and a senna drauglit 
the following morning, has become somewhat popular, in consequence of its 
being recommended by the late Mr. Abernethy, in various disorders of' the 
chylopoietic viscera. As an alterative, in doses of tw^o or three grains, blue 
pill is frequently resorted to. Lastly, it is one of the best internal agents for 
exciting sidivation in the various diseases for which mercury is adapted. 

Administration. — ^The usual mode of exhibiting it is in the fonn of pill, 
in the doses already mentioned ; but it may also be administered w^hen 
suspended in A thick mucilaginous liquid. If the object be to ex^ salivation, 
we may give five grains in the morning, and from five to ten evening ; 

and to prevent purging, opium may be conjoined. ^ 


161. UNGUENTUM HYDRARGYRI.- OINTMENT OF 

MERCURY. 

His:^ry. — M ercurial ointment w^as known to, and employed by, the ancient 
Arabian physicians — ^for example, Abenguefit, Rhazes, and jivicenna; so 
that it has been in use certainly 1000 years. However, Gfilbertus Anglicus, 
who lived about the commencement of the thirteenth dlmtury, was .the first 


* lyiarmaceuikal Jvarnat, voL vii. p. 351, 1,847. 
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who gave a detailed account of the method of extinguisliing mercury Hy fatty 
matters. Besides its more common aj^ellation of tnerctmal ointment, it was 
formerly termed blue or fteapolitan ointment! 

PREPAB,ATiON.--fThe following are the directions for preparing the unguent 
turn hydrarffyri, E. D.^ or unguentiim hydrargyri fortim, L. : — 

Tiike of Mercury, Ibij. ; Lard, ; Suet, §j. First rub the mercury wii.li the Siiet^ 
and a litfle of the Lard until globules can no longer be scon ; then add thai. whi(;li is left 
of the Lard, and mix. L. i?.— The ]>uhUn College uses equal parts of Purified Mercury 
and prepared Hog’s Lard. — ^Tlic Edinburgh College observes, that “ This ointnnmt is^t 
\v(dl prepared so long as metallic globules may be seen in it with a. maguilier of four 
powers.” 

To promote the extinction of the mercury, the ipetal should be previously 
triturated with some old mercuihd ointment, llancid lard also assists the 
extiriciioTi of the globules. 

The mercury is in a finfly-divided metallic state. Guibourt^ states. that, 
by digesting ether on mercurial ointment, the fatty matter may be dissolved, 
and liquid mercury obtained in ccpial weight to tliat used in making the oint- 
mciiit. Mr. Bonqvanj however, tliinks that part of the UKTcury attracts 
oxygen, and tliati^e oxide thus formed unites with the tatty matter. J liave 
seen no satishictory explanation of the etiicacy of old mercurial ointment in 
extinguisliing the mercury : Gnibourt oilers the following : — By triiui;^ition, 
botli lard and mercury assume oppositely electrical states, tlui lard becoming 
iH^gative, the mercury positive : these states, he siipjioses, deterinine a more 
intimate mixture of the pai’ticles, and a greater division of the mercury. Now 
rancid lard and old mercurial ointment, liaving attracted oxygen from the air, 
more readily take on the negative condition, and hence their eflicacy in pro- 
mothig the extinction of the mercurial globules. Gnibourt also asserts that 
mortars of marble or wood are better adapted for making tins ointment tliau 
those of metal, on account of their power of conducting electricity being less. 

Properties, — It is an unctuous bitty body of a bluisli-gny colour, and if 
jircqierly prepared, gives no traces of globules when rubbed on paper and 
examined by a magnifier of four powers ; but when rubbed on gold, it quickens 
it. When examined by a powerful microscojie, innumerable globulc\s a, re 
observed. In well-made mercurial ointment these globules are not discernible 
by the naked eye, being from l-500th to 1-lOOOth of a line in diameter.^ T 
found the sp. .jgr. of a sample obtained from Apothecaries^ Hall to be 1*7818 
at G0° P. other samples, procured from two respectable housiis, liad 

respectively a%3. gr. of 1*6602 and 1*7603. Mercurial ointment should be 
ke})t in a moderately warm situation during the winter season, for when 
exposed to great cold the mercury separates in a liquid form, by the crystal- 
lization, I presume, of the fatty matter. 

(bMPOsiTiON. — This compound consists of equal weights of fatly matter 
and finely divided mercury. 

Strength and PuRrrv. — Mercurial ointment is frequently prepared with 
a smaller proportion ^f mercury than that directed to be used in^^r the 
Pharmacopoeias; and in order to communicate to it the requisite shade 
of colour, tersulphuret of antimony, indigo, or P/ussian blue, is sometimes 
intermixed. 


' Fharw. Wmorim€y ii. 140. 

2 Khrcnbcrg, in Pbggendoi’lT’s Ammhu, xxy. 40.» 
3 H 
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In Ader td ascertein the strength a»d ptnity of a given sample^ it is desirable 
to obtain a standard by way of comparison. I have always used for tins 
pnrpose the ointment prejw;d at Apothecaries’ Halb London. 

The qvialitifts which should be attended to, in order to judge of a suspected 
sample, are its colour, and its appearance under a magnifier of four i)owers, as 
%ell as under a powerful microscope. By the latter we Judge of the size of 
the globules, tlieir number, and the .presence of foreign particles. Its sp. gr. 
sljLQilld tlien be observed. Tlie fatty matter sliould afterwards be separated 
from the mercury, and the latter carefully weighed. This is to be effected by 
means of ether or turpentine. To separate completely the fatty matter, Mr. 
C, Watt^ gives the follow ing directions : — Having first melted tlie fatty matter 
with boiling winter, and allowed it to stand till the greater pj^rt of it floated on 
the surface, ])our ofl‘ the fluid fat, and then boil this mercury in a diltitc 
solution of soaji [or caustic alkali] until the metal collects in one globule. 

pHYSiOLOGTUAL EFFECTs.-/-Mcrcurial ointment possesses very lii tic power 
of irritating the parts to w hich it is applied ; but when either swallowtid or 
rubbed into the integuments, it readily produces the constitutional eilhcts of 
.^ mercury. Thus Cullerier says, that three or four pills, cgiitaining eacli two 
grains of this ointnuait, aiid taken successively, have often sufficed t o excite 
violent salivation. He Jilso tells us, that if the object be to produce ptyalism 
in a Very short space of time, w^e may eflect it by giving half a drachm of the 
ointment in the space of tw^nty^four hours. 

When rubbed on the skin it is capable of })roducing the before-mentioned 
constitutional eflects of mercmrials : and if the lard which it contains be not 
rancid, no obvious local inflect is usually produced. Applied to ul(‘.erated 
surfaces, mercurial ointment is a stimulant, and in syphilitic sores is often- 
times a very nseful and beneficial apidicaiion. 

IJsKs. — It is rarely or ]iev(;r administered iNternally in this country, but 
has been much used on the continent, and with great success. Cullerier 
says, the difficulty w ith him lias been rather to check than to excite salivation 
byit. . 

Applied extmndly , it is (mployed either as a local or constitatioiial 
remedy. Thus, as a local agent it is used as a dressing to syphilitic sores, 
and is rubbed into tumors of vaiious kinds (not those of a malignant nature, 
as cancer and fungus liaanutodes), with the view of causing their resolution. 
Sometimes, also, it is emjiloyed to destroy parasitic animals on tiie skin. As 
a means of affecthtf/ the constitntion wc use mercurial & in 

syphilis, in inflammatory diseases, and, in fact, in all the cases (already no- 
ticed) in which our obj(^ct is to set up the mercurial action in the system, 
more especially when the irritable condition of the digestive organs offers an 
objection to the internal employment of mercurials, it may be laid dow n as 
a general rule, that mercury may be used with more safety by the skiu tliaii 
by the stomach ; but reasons of convenience, which 1 have already alluded to, 
frequently lead us to prefer its internal use. 

Administhation. — Internalhf, it is given in dosej of from two to five 
grains, made into pills, with either soap or some mild ^:owder, as liquorice. 
Externally^ when the object is to excite very speedy fealkation, half a 
drachm may be rubbed into the skin every hour, washii^tlie part( eacli time, 


* Tkti Chemist ^ No. xiv. Feb. 1840. 
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and varying the seat of application, ■ If;* however, it be not dlsirablll or ne- 
cessary to produce such a speedy effect, half a drgjEihm, or a drachm, rubbed 
in night and morning, will be sufficient. During '" 'the whole course of iuuno- 
fion the patient s|puld wear the same drawers night and day. • 

Wlien the friction is performed by a second person, the hand should be 
enveloped with soft oiled pig^s bladder, turned inside out.^ Mercurial fric- 
tions ought not to be violent, but long continued, and had better be carried 
on near a fire, in order to promote the liquefaction and absorption of the 
ointment. In syphilis, and other diseases in which our sole objecjF^is 
the constitutional affection, it matters little to what pari; of the body the 
ointment is applied, provided the cuticle be thin (for this layer oflers a,ii 
impediment to absorption in proportion to its thickness). The internal parts 
of* (he thighs are usually, therefore, selected. However, in liver complaints, 
th(^ inunctions are made in the region of tlui organ affected. The occasional 
use of the warm bath promoics absorption wlie^ the ointment is applied to 
the skin. 

1. IKGIIEXTIJM IIYDRARGYRI MITIUS, L. 1 ) . ; M ildrr Merc nr ia I Oin U 
ment. (Strong^ Mercurial Ointnumt. Ihj.; Lard, Ibij. Mix. L , — 
Dnhlin Cnllcf/e orders it to be made with double the winght of lard. — The 
Edinhargh College merely observes, that ‘^the mercurial ointment, with the 
proportions here directed (see p. 833), may bo diluted at pleasure witli twice 
or thrice its weight of axunge."') — This preparation is applied as a dressing 
to ulcers and cutaneous diseases. 

2. CERATIIM IIYDRARGYRI COMPOSITllM, L. ; Compound ( derate of 
Mercury, (Stronger ointment of Mercury ; Soap Cerate, each 5iv. ; Cam- 
])]ior, 5j. Rub them together until they are incorporated.) — Eini)loycd as a 
resolvent application to enlarged joints and indolent tumors. This prejia- 
ration was introduced into the Pharmacojxnia on the recommendation of the 
late Mr. Scott.^ 

3. LINIMENTl]! IIYDRARGYRI COMPOSITllM, L.; Componnd Liniment 
of Mercury, (Stronger Ointment of Mercury ; liard, eacli 5 iv. ; Camplior, jj. ; 
ftectified Spirit, fsj. ; Solution of Ammonia, fjiv. Rub the camphor first 
with the spirit, then with the lard and ointment of mercury ; lastly, the solu- 
tion of ammonia being gradually poured in, mix tliern all.) ~Tt is usc^d (by 
M^ay of friction) in chronic tumors, chronic affections of the joints, kc,, 
where the olfect is to excite absorption. It is said to cause salivation more 
readily than the common mercurial ointment, owing to the cainphor and 
ammonia. 


162« EMP1.ASTRUM HYDRARGYRI.-PI-ASTER OP 

ICBRCURY. 

Both the London and Edinburgh Colleges give formulae for the preparation 
of this plaster.^ " ^ 


' Colles, cAt. p. 4^5^ 

® Svrfjicnl OhsrrMmis on ihi Tifatment of Chronic hflmnwation in various Siructures, parti-„ 
cularlt/ as exemplified in JHseases efi the Joint Sj liOitd. 
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The ^pndm fc/%«orders of Mercury, ; Plaster of Lead, Ibj. ; Olive Oil, f^j. ; Sul- 
pliur, grs. viij. To the heated Oil add the, Sulpliiir gradually, stirring constaxitly with a 
S}3atula until they incorporate ; afterwards rub the Mercury with tiicm until globules arc 
no longer visiblf ; then gradually add the Plaster of Lead, melted with a slow fire, and 
mix tliem all. 

In tills process the sulphur of the sulphurated .oil (see p. 346) unites with 
part of the mercury. The remainder of the metal becomes mechanically 
divided. ^ 

TTTc EtUnhnrfjh College orders of Mercury, 51*1]. ; Olive Oil, f5ix. ; Resin, 5j. ; Litharge 
Plaster, Jvj. Liciuefy together i lie oil and resin, let them cool, ^d the mercury, and 
triturate till its globuhis (Usa])})car ; then add to the mixture the plaster previously lique- 
fied; arid mix the whole thoroughly. 

It is sujjposed to stimulate the lymphatic vessels of the parts to whicli it is 
applied, and is used as a discutient in glandular enlargements and otluu* 
swellings, whether venereal otf otherwise, and also to the region of the liver 
in hepatic complaints. Dr. Wilson Philipp has seen it induce salivation. 

EMPIASTUIIM AMMONIACI CUM HYDRARGYRO, L. D.; EmplaMrum 

^Ammoniaci et nydrarggri^ E. ; Plaster of Ammonia cum with Mercarg, 
■ (Amrnoniaciim, Ibj. ; Mercury, giij. ; Olive Oil, f 5 ]. ; Sulphur, grs. viij. To 
the heated Oil gradually add the Sulphur, stirring constantly with a spatula 
until they in(^or])orate ; then rub the Mercury with them until globidcs are 
no longer visible ; lastly, gradually add the Ammoniacum, melted, and mix 
them all. L. E, — llie Dnhlin College orders purified mercury ; and, in- 
stead of the olive oil and sulphur, directs two drachms of Common Turpentine 
to be used.) — it is a more jiowerful compound than the ])reccdii)g, and is 
employed in the same cases, es])ecially to disperse venereal buboes. It fre- 
quently excites an eczematous eruption. 


163. HYDRARGYRl SUBOXYDUM.-SUBOXTOE OP 

MERCURY. 

Formula IIg" 0 . Equivalent Weight 208 . 

IIisTonY. — The mode of preparing this compound was tanght by Moscat, 
in 1797. This oxide is sometimes termed proU^xide, oxAde, dioxid^^ 
mh^ grey, or black o.vidi^ {hydrargyri oxydum, vel hydrargyri oxydnni 
ciMremn, sen hydrargyri oxidum nigrum). 

Trepauation. — The folhmng are the directions of the London and Dublin 
Colleges for its preparation : — 

.^. The orders of Chloride of Mercury, 5 j.; Lime Water, Conj. j. Mix 

and frequently shake tlicm. Set by, and when the oxide has subsided, pour off the liquor. 
Lastly, wash it hi distilled Water until nothing alkaline can be perceived, and dry it, 
wra])ped in bibulous paper, in the air. 

In this process double decomposition takes place chloride of calcium is 
formed in solution, while suboxide of mercury precipitate. Hg2Cl-f-CaO= 
Hg20 + CaCl. 

The following is the process of the Dublin College ; ' 


* (pp. cit. 
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Take of Sublimed Calomel, one part ; Water of Caustic Potash, iflade -vJ^in, foui 
parts. Ijot them be triturated together until an oxide of a black colour is obtained, and 
let this be fniquently washed with water ; lastly, let the oxide be dried with a wedimi 
lieat on bibulous j)aper. ^ 

In this process the reactions are similar to those of tlie prccetling one ; 
but as potush is used instead of lime, the products are chloride of potas- 
sium in solution, and suboxide of mercury preeijntated. Hg^Cl-f-KOs: 

' Hg20,KCL 

PiiocERTiEs. — Pure suboxide of mercury is black, or nearly so. "Plic 
])res(iiit preparation, liowever, is frequently greyish, owing to tlie presence of 
some undcicornposed calomel. It is readily decomposed by light (especially 
by the solar rays), becomes olivc-coloured, and is resolved into metallic tner- 
ci«;y and the red oxide. It is odourless, tasteless, insoluble in water and 
alkalies, but is soluble in nitric and acetic acids. Py the action of hydro- 
chloric acid it forms ivater and calomel. Whei^ heated it is first decomposed, 
ami ihen completely dissij)atcd. 

(Jharactcristics . — Heated in a glass tube it evolves oxygf^n, while metallic 
globules are sublimed. Dissolved in diluted nitric acid it forms a protomer-^ 
euriaJ salt, known by the before-mentioned characters for these substances. 

Composition. — The composition of tliis oxide is as follows : — 

Atoms. Bq. JBt. Per Cent. Se/sfrom. T/inmrd. 

Mercury 2 200 90 -]. 5 ‘ 90*2 90*10 

Oxygeu' 1 8 3*85 3*8 3*84 

Suboxide of Mercury 1 208 100*00 100*0 100*00 

Purity. — Digested, for a short time, in dilute hydrochloric acid, the so- 
lution, when filtered, should form no precipitate with either })otasli or oxalate 
of ammonia. If any red oxide had been dissolved, the potash would throw it 
down as a reddish or yellowish hydrate. If any carbonate of lime had been 
present, the oxalate would recognise the presence of calcium in the solution. 

Digested for a short time with diluted bydrocbloric aeid and strained, neither solution 
of potnsb nor oxalate of ammonia throws (town any thing. It is totally soluble in acetic 
aeid. By lieat it is entirely dissi])ated. — Bh. Load. 

Physiological Effects. — Pure suboxide of mercury is one of the least 
irritating of the mercurial preparations, and, therefore, when swallowed does 
not produce much disorder of the alimentary canal. In small doses it acts as 
an alterative and purgative. When taken in repcitted doses, its constitutional 
elfeets are similar to those of other mercurials. , ri 

Uses. — Mr. Abernethy employed it as a fumigating agent. The following ^ 
are his directions for using it : — Place the patient in a vapour bath, in a 
complete suit of under garments, with a cloth around his chin. Two drachms 
of the oxide are then to be put on a heated iron within the machine in which 
the patient is sitting. After continuing in the bath for about fifteen or twenty 
minutes, the body is found to be covered with a whitish powder. The patient 
should be placed in bfd, and lie in the, same clotlies till morning, and then 
go into a tepid batft, % this mode of proceeding Mr. Abernethy says he 
has known saKvation induced iti forty-eight hours*. 

Suboxi|le of mer^ry is rarely employed as an internal remedy ; indeed, its 
varying composition is a strdng objection to its use. As an external appli-* 
cation it has been used in the form of ointment fcomoosed of one nart of 
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oxide aid three parts of lard), and also suspended in a weak solution of 
'^cHoride of calcium, under the name of black wash, 

Admikistbation.— F or internal use the dose is from half a grain to two 
or three grains* 

LOTIO NIGRi ; Black Wash; Aqua Mercurialis nigra; Aqua P ha- 
gedmnica mitis . — ^This is prepared by adding calomel to lime-water, llie 
proportions of the ingredients may be varied, but in general one drachm of 
catemel is used to a pint of lime-water. Suboxide of mercury precipitates, and 
chloride of calcium remains in solution. As the efficacy of the wash depends 
on the suboxide, the bottle must be well shaken every time of using it. This 
compound is a favourite application to venereal sores of almost all kinds, — in 
most being serviceable, in lew or none being hurtful. 


164. HYDRARGYRl OXYDUM RUBRUM -RED OXIDE 

OP MERCURY. 

Formula ilgO. Fqnimlcnt Weight 108. 

HIS^^OBY. — This is the peroHde or hinoxide of mercury of some writers. 
Gebcr^ describes the method of making that variety of it which is pre- 
pared by calcination, and which was formerly called red precipitate per se 
\mercurius prcecipitaUfs ruber per .sr), or calcined mercury {jiydrargyrum 
calcinatum). He calls it coagulated mercury, 

Pbeparation.— T his compound may be prepared either by precipitation or 
by calcination. 

Tlio Loudon College directs it to he prepared by precipitation ; and orders of Bichloride 
of Mercury, ^iv. ; Solution of Potash, i^xxviij. ; Distilled Water, (M. Dissolve the 
Bichloride of Merciuy in the Water; strain, and add the Solution of Tntash. lirpior 
being poured oil', wash in distilled water the powder thmwn down, until nothing alkiilinc 
can be perceived, and di y it with a gentle heat. 

In this procciss one ecpiivahint of corrosive sublimate is decomposed by an 
equivalent of potash, and yields one equivalent of red oxide of mercury, and 
an ecjuivalent of chloride of potassium. HgCl + KO = HgO + KCl. 

The Dublin College orders it to he prepared by calcination as follows ; Take of purified 
Mercury any recjuircd (i\iantity,*’]jassccl into a glass vessel with t narrow mouth and broad 
bottom ; let it be exposed to a heat of about (>00® F. tin til it is converted into red scales. 

The heat vapourizes tlie nfercurj^, which in this state attracts oxygen from 
the air, and forms this red or peroxide. The long neck of the vessel prevents 
the escape of the vapours of the newly-formed oxide. 

The jirocess is a very tedious one, occupying sevetal weeks : so thikt Geber^s 
remark was correct that is a most difficult and laborious work, even with 
the profoundness of clear-sighted industry The apparatus which Mr. Boyle 
contrived for the manufacture of it, was long termed ^ Boyles Hellf^ from 
a notion that the mercury was tortured in it. • 

BROPERTiES.-*-When prepared by precipitation it is in the form of an 

oran^-red po\1^der : but when made by calcination, it oefijors in smdll brilliant 

: ■ — 

^ l^um of FurfeciioUi book i. part iv. ch, 16 , 
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scales of a ruby red colour, Both varieties agree in tlie follo^?v|ng pifipertics ; 
they are odourless, have an acrid metallic taste, are very slightly soluble iri^. 
water,^ but readily soluble in both nitric and hydrochloric acids. They are 
decomposed and reduced by heat and solar light; the precipHatcnl variety is 
more readily acted upon by solar light than the variety made by calcination. 

Charactarptics , — When heated in a glass tube by a spirit lamp, it is 
decomposed into oxygen and mercury : the first may be recognised by a 
glowing match, the second condenses in small globules. It dissolves com- 
pletely in hydrochloric acid ; the solution contains corrosive sublimate, wlfich 
may be known by the tests hereafter to be mentioned for this substance. 

Composition. — The composition of this substajice is as follows : — 

Atoms, Eg. Wt, Ect Cent. Scfslrbm, Ihnhwu 

Mercury 1 100 02'51) ‘92*08 92*75 

Oxygen I 8 7*41 7*32 7*25 

Red Oxide of Mercury... 1 108 l(Jo*00 100*00 100*00 

Eed oxieje of mercury prepared by precipitatioTi usually contains some water. 

];^iiRiTY. — Eed oxide of mercury sliould be completely dissipated by heat, 
and be insoluble in water. Its solution in nitric ocid should b(j unaffected 
by nitrate of silver, by wliich the absence of any chloride is shown. If an 
insufficient quantity of potash be employed in the ])reparation of the prccipated 
Vkriety, the product is brownish or brick-dust coloured, and contains oxi- 
chloridc of mercury (composed, according to Souberain,^ of HgCl,8Ug()). 

Ou the application of heat it yields oxygen, and tlio mercury either runs into globules 
or is totally dissipated. It is entirely soluble in hydrochloric acid. — Vh. Land. 

PtivsiOLOGTCAL EFFECTS. — Eed oxide of mercury is a ])owcrful irritant, 
and when taken internally, even in small doses, readily excites vomiting and 
purging: large doses excite gastro-eiiieritis. Orlila^ found that ihc‘ red oxide, 
obtained by pdfecipitation from four grains of corrosive sublimate, killed a dog 
in eighteen minutes. The constitutional effects of tliis 2 )reparation are the 
sanie as those of mercurials generally. 

Uses. — Eed oxide of mercury is rarely ein[)loyed as a medicine. It has 
been a|)plied as an escharotic, either in tlic form of ])owdcr or ointment. 
Internally it was formerly exhibited to excite salivation in vcncieal diseases, 
but/ is objectionable, especially wlicrc the bowels arc morbidly irritable. I t is 
rarely or never used now. 

In pharmacy it is employed in the preparation of cyanide of mercury. 

Administration. — The dose of it is from a quarter of a grain to one grain, 
given in the fortn of a pill, in combination with opiimi. 

LOTIO FLAVA; Lotio (seu Aqua) Phaffcdcc/tim ; Yidlow or Pharjedeme 
rPi:x.s*//.-4-This compound, which was formerly in frequent use, is prepared by 
adding corrosive sublimate to lime-water. The proportions vary in different 
formula. The quantity of sublimate shotdd not, I think, exceed two grains 
to an ounce of lime-^ater : the usual proportions are thirty grains to sixteen 
ounces of‘lime-w?Eter. The preparation, then, consists of the hydrated red- 

* Journ, de Pharmy t. xxiv. p. 252. 

- Ltmas, Traits de Chimie, iii. 615. 

^ TossicoL OSn* 
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oxide 0 ^ nmiiwl’y (which precipitates), chloride of calcium, and caustic lime ; 
^he two latter being in solution. But if the quantity of corrosive sublimate 
exceed 3-^^^ grains to an ounce of lime-water, the precipitate is brown or 
brickdust colo^ired, and contains oxicliloride of mercury, while the clear 
liquor holds in solution some hydrargyro-chloride of calcium ; that is, a saline 
combination in which chloride of calcium is the base, and corrosive sublimate 
the acid,^ Yellow or phagedenic w^ash is apj)lied, by means of lint, to venereal 
and scrofulous ulcers. Dr. llintzc^ used it with advantage in chronic ulcers 
which succeed to burns. It should be well shaken, and used in the turbid 
state. 


165. HYDXLA.RGYRI NITRICO-OXYDUM -NITRIC 
OXID^ OF MERCURY. 

k 

Histoky. — This preparation was kriown to Raymond Lully in the latter 
part of tlui thirteentli century. It is commonly termed red preerpitaied 
mercurp {me rear i us preeipitatus ruher'), or, for brevity, red precipitate, 

PuEPAitATiON. — All the British Colleges give directions for the preparatioJi 
of it. 

The imdm CoUec/e orders of Mc‘rcury, Ibiij. ; Nitric Acid, Ibiss, ; Distilled Water, Oij. 
Mix them in a ])ro])(n’ vessel, and apjdy a gentle heat until the mercury is dissolved. Poil 
down tin*, liquor, and J iib what r('iuai)is to powder. Put this into another veiy shallow 
vessel ; then ap])ly a slow lire, aud gradually increase it until red vapour ceases to me. 

The Hdbihurgh Coflege directs of Mercury, Jviij. ; Diluted Nitric Acid (i>. 18^0) fjv. 
Dissolve Iwdf of the iii(;rcury in the acid, with the aid of a moderate heat ; aud continue 
the heat till a dry salt is formed. Triturate the rest of the luercury with the salt till a 
line \miform powder be obtaiued ; beat the powder in a porcelain vessel, aiM constantly 
stir it till acid fuuujs cease to be discharged. 

The Dublin College orders of purilied Mercuiy, two parts ; Diluted Nitric Acid, throe 
parts. Let tliti iiurcury be dissolved, and let heat be applied until the Iried mass passes 
into red scales. 

This com})ouiid is best prepared on a large scale, for it cannot be so 
well procured of the bright orange-red colour, and crystalline or scaly a,p])car- 
ance, usually considered desirable, when only small quantities of materials are 
employed. Some advise a, larger quantity of nitric acid to be employed than 
is directed in tlui London Jhiarmacopceia. The reduction of the nitrate to 
powder is ol)j(*x;tionable, us *11 diminishes the crystalline appearance of the 
oxide. ]\Ir. Braude-^ says, ^Hhe nitrate requires to be constantly stirred 
during the process, which is usually performed in a cast-iron pot/^ But in 
general a shallow earthen dish is employed, with a second oiie inverted over 
it, and care is taken not to disturb the nitrate during the operation. The 
heat of the sand-bath is employed. Indeed, some have 'Asserted that the 
finq^t product is obtained when the calcination is performed in the same 
vessel in which the nitrate was formed, and w ithout stirring, as directed in 
the Dublin Pharmacopoeia.'* 


^ Guibourt, Jmrn, Chim, Med. iik 377 ; also Pharm. Ruiso^meSj i. 563 ; aud Sloubcirau, ISouv. 
TraUS^ Pharw. ii. 529. 

2 Med. liev. April 1836. 

t ® of Chmmlry. 

Dr, Barker, Observ. on ihe Dublin Plunrmact^mia, 
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PjftOPEEtiiss I Purity ; Physiological Effects ; Uses. 

When quicksiker and Ijiie diluted nitric acid are digesteuf wgctfjier, the 
metal is oxidized at the expense of part of the acid, while binoxide m nitro^^ 
gen escapes, and, combining with oxygen of Hie air, becomes nitrous acid. 
The oxidized metal unites to some undecomposed nitric acid tA form a nitrate 
of the suboxide. 6Hg+4N0s=!N024-3{Hg20,N0®). 

When this nitrate is heated, decomposition takes place : the nitric acid 
yields oxygen to the suboxide of mercury, which thereby becomes red-oxide 
of inercury, while nitrous acid (or its elements) escapes. Hg20,N0®= 

Some pernitrate of mercury usually remains undecomposed, but tlie quan- 
tity is small. Mr. Brande states, that 100 pounds of mercury and 48 pounds 
of nitric acid (sp. gr. 1*48), yielded 11‘2 pounds of jiitric oxide of mercury. 
Hence three pounds of nitric acid must have remained in combination with 
the oxide. 

IhioPERTiES. — It occurs in bright tile-red, V>r scarlet, crystalline grains or 
scales. ])r. Barker^ found that 1000 parts of water took up 0*63 of this 
oxide. The other properties and cliaracteristics of this compound arc the 
same as those of the last-mentioned pre[)aration (sec hydravfjyri oxijdum 
rub nun). 

Purity. — TJie presence of some undecomposed nitrate may be recognised 
by heating the suspected nitric oxide of menmry, when nitrous vapours are 
evolved, and by boiling in water, when a solution is obtained, from wliich 
lime water and hydrosidphuric acid throw down precipitates. The nitric oxide 
of mercury is completely dissipated by heat ; lienee the presence of non- 
volatile matters (as red lead) might be readily detected. Heated before the 
blow-pipe on charcoal, the mercurial oxide is reduced and dissipated, but if 
red lead b% present, globules of metallic lead will be left behind. 

On tlie application of licat no nitric vapour is emitted. Neither lime-water nor hydro- 
sulphuric acid throws down any thiu^ from the water in which it luxs been boiled. In 
other respects it fesemblcs the preceding preparation. — Ph. bond. 

Entirely soluble in muriatic iicid : heat dec()iii})Oses and sublimes it entirely in mciallrc 
globules, without any discharge of nitrous fumes. — Ph. Ed. 

Physiological Effects. — Its local action is that of a powerful irritant 
(vide hy drary gri owydum ruhrum). But the presence of nitrate of 
mercury in the nitric oxide renders its topical action more energetic. Its 
constitutional effects are the same as those of other mercurials. 

Pabricius Hildanua, Bartliolinus, Langius, aiKiJacobs,^ have reported cases 
in which the external use of this agent gave rise to salivation and other 
constitutional effects of mercury. In the case^ mentioned by Jacobs, death 
resulted from th^ application of it to a wart on the face. 

Prederic Hoffman, Ploucquet, Girtanner,^ and more recently Mr. Brett, ^ 
have related instances of poisoning by its internal em])loyinent. 

Uses, — Internally it has been administered in the form of pill in venejreal 
diseases, but the practice is highly objectionable. 

As an external j^ent it is used in the form of pow^der (obtained by Icvi- 

^ Op. cit. * 

- (iuoted by Wibmer, Wirhmig d. Arsneim.. iij. 60. 

Wibmir, 01). dt. i 

* Loud. Med. GampTsm. 117. % case of iwiaouiug with it is also recorded in iTie Lundel t’uir 
1836-37, voL i. p, 
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gation)l.or oi|jfcment ; the latter is oiBlcmal. Asra caustic^ it is sprinkled 
over spongy excrescences, venereal warts, chancres, indolent fungous ulcers, 
&c. Mixed with eight parts of finely-powdered white sugar, it is blown into 
the eye with a ^uiU in opacity of the coniea.^ 

lINGUBSTUM HYDRABGYRI NITRICO-OXYDI, L. ; Unguentuu OxtcU Hy. 
drargyrij B. ; UngueMum Hydrargyri Oxydi Nitrici^ D. (Biriely- 
powdered Nitric Oxide of Mercury, jj. ; White Wax, jj. ; Lard, §vj. Mix. 

— The Edinburgh College employs Nitric Oxide of Mercury, 

Lard, gviij.) — ^This ointment undergoes decomposition by keeping; its colour 
changing from red to grey, in consequence of the partial deoxidation of the nitric 
oxide of mercury. Dr. Duncan ^ says the presence of resin quickly causes it 
to become black. It is a valuable stimulant, and is fr^ently applied to 
indolent sores and ulcers, when we require to increase tn& quantity, and 
improve the (juality, of tlie disc^iarge; to inllamcd eye-lids [pphthahnia tarni)^ 
chronic conjunctivitis, &c. * 

166. HYDRARGYRI SULPHURETUM.~SULPHURET OP 

MERCURY. 

Formula ligS. Eijuivafmt Weight 110. 

Two forms of this compound arc used in medicine, one crystallized or red, 
the other amorphous or black. 

1. Hydrargyri Sulphuretum Crystallizatum yel Ruburom.— 
Crystallized or Red Sulphuret of Mercury. 

History. — Crystallized or red sulphuret of mercury was known in the 
most ancient times. Vermilion is mentioned twice in the Old Testament;? 
Theophrastus^ states that there are two kinds of cinnabar {Ktvva^apt^ cinna^ 
harin) one native, the other factitious ; the first was sulphuret of mercury ; 
the second, he says, was a scarlet sand. 

Geiger® found it in tlic colouring matter of the old Egyptian tombs. It 
was formerly called miniumS* It is sometimes termed bisuj^huret of mer- 
cury {hydrargyri hmi/gdtm'etum). 

Natural History. — Tlie principal repositories of native cinnabar 
{cinnaharis naiiva) are Idria, in Camiola, and Almaden, in Spain. It 
occurs both massive and crystallized ; the primary form of its crystals being 
the acute rhombohedron. t 

Preparation. — All the British Colleges give directions for the preparltioU 
of this compound. 

The London College orders of Mercuiy, Ibij..; Sulphur, §v. Molt the sulphur, add the 
mercury, and continue the heat until the mixture beguis to swcU up^ Then remove the vessel, 

* Mackenaie, On IHjieases of the Bye, 2d edit. p. 684. 
s Bdinh. JDi^ensatory, • 

' * Jeremiah, 5xiL l4 ; Bsekiel, xxiii. 14. 

2)<? L^iihus, p. 399, ed. Heins, 1013 ; Hill’s translation, 2d edit. p. 227, lt74. 

« by Liebig. 

®^,Pliny, iiw. 2fat. lib. xxxiii. cap. 38, ed.%alp. 
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and cover it closely to prevent the mixture taking fire. Wlicn the ^later® is cold, 
reduce it [the mass] to powder, and sublime it. ^ 

The ^ocess of the Edinburgh College is similar. 

The Buhlin College orders of Purified mercury, nineteen parts ; Sublijped Sulphur, three 
parts. Mix the mercury with the melted sulphur, and, if the mixture takes fire, extinguish 
the fiame by covering the vessel, lleduce the product of this operation to powder, and 
sublime it- 

Iii this process the heat enables the mercury and sulphur to combine and 
form black or amorphous sulphuret of mercury. When large quantities of 
sulphur and mercury are heated together, a slight explosion and flame are 
produced. By sublimation the black sulphuret is converted into cinnahar 
or the red or crystallized sulphuret.^ 

PROPEitTiifiS.--^^rtificial cinnabar has, in the mass, a dark reddish-brown 
crystalline appeeii&ince ; 'but, when reduced to a fine powder, is of a beautiful 
scarlet-red colour, and is then termed vermilion. It is tasteless, odourless, 
insoluble in water or alcohol, and unalterable tn the air. It is fusible and 
volatile. It bums in the air with a blue flame, tlic sulphur uniting with 
, oxygen to form sulphurous acid, wliile the mercury is dissipated in a vaporous 
form. 

CharacteristiGS. — Heated in a glass tube, with potash, it evolves mercurial 
vapohr, which condenses into liquid globules of this metal. The residue, 
which is sulphuret of potassium, gives out hydrosulphuric acid on tlfe addi- 
tion of hydrochloric acid. The colour of cinnabar deepens under the influence 
of heat. 


Composition,- 

-Its composition 

is as follows 



Erdmann, and 


Atoms. 

Eq, Wt. 

Per Cent. 

Guiboert. 

Sefstrbm. 

... 86-20 ., 

Marohaud, 

Mercury 

1 ... 

... 100 .. 

86-21 

. 86-21 ... 

80-211 

Sulphur 

1 ... 

... 16 .. 

.... 13-79 

. 13-79 ... 

... 13-71 .. 

13-789 

Sulphuret of Mercury 1 . . . 

... 116 .. 

....lOO'UO 

.100-00 ... 

...100-00 

iOO-000 


PuiUTY. — Pure cinnabar is totally evaporated by heat, and is insoluble in 
nitric or hydrochloric acid. If minium, or red lead, be intermixed, we may 
recognise it by boiling in acetic acid, by which acetate of lead is procured in 
soluiiqn: this forms a black precipitate with hydrosulphuric acid, wliite with 
the sulphates, and yellow with iodide of potassium. Ilealgar, or sulphuret of 
arsenicum, may jbe detected by boihng the suspected cinnabar in solution of 
caustic potash, supersaturating with nitric acid, and passing a current of 
hydrosulphuric acid through it, by which a yellow precij)itate (AsS^) is 
obtained. Earthy impurities are not volatile. 

Totally evajjorated by heat; and on potash being added to it, it runs into globules of 
mercury. Jt is not dissolved either by nitric or hydrochloric acid, but is so by a mixture 
of them. Rectified spirit, with which it has been boiled or wasliexl, acquires no rod colour. 
Digested with acetie acid it yields no yellow precipitate by iodide of potassium . — Ek 
Lond. 

“ It is sublimed entirely by heat, and without any metallic globules being formed.”— 
Pk Ed, ^ 

Physiological Effects. — According to Orfila,^ pure cinnabar is inert ; 
for he found no effects were produced on dogs by half an ounce when either 

Full Ictails respeiiing the Butch method of mauufacturiug cimiabar the de 

Chm. iv. 25 ; and i^J-Aikin’s l>i(§, of Chemistry ^ vol. ii. p. 87. 

Jre/Uv^GSn, ( e Med, xix. 830. 
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applied ^ wou|lds or taken into tlie stomach. Tliese results being opposite 
to those obtained by Smith^^ it has been presumed that the latter must have 
employed an impure sulphuret. 

The vapour (mtained by heating cinnabar in the air is poisonous, but this 
is not in opposition to Orfila^s experiments, since this vapour is not sulphuret 
of mercury, but a mixture of the vapour of mercury (either in tlie metallic? or 
oxidized state) and of sulphurous acid gas. Scheiikiiis^ lias related the case 
of a young man who died from the use of this vapour, and Hill^ saw cough, 
violent salivation, diarrhcea, &c. produced by its inhalation. 

Uses. — Cinnabar is used merely as a fumigating agent, in venereal ulce- 
rations of the nose and throat. The method of using it is this : — About half 
a drachm is placed on a heated iron, and the fumes inh^^ as they arise. 
In the shops, a copper ap[)aratus, with iron heater, is sold^^i' the puri)oso?. 
In the absence of this, the sul])huret is to be placed on a hot iron shovel, 
and the vapour inhaled by tl/i patient through a funnel. The irritating 
nature of the sulphurous vapour usually excites coughing, and is injurious in 
persons disposed to phthisis. Hence the oxide of mercury is to be prcf(?rrt!d 
for fumigation. 

Administration. — When employed internally, cinnabar has been given in 
doses of from ten grains to half a drachm. Eor the purpose of fumigation, 
half a drachm may be employed. 


2* ptydrargyii Sulphuretum Nigrum vel Amorphum.— Amorphous 
or Black Sulphuret of Mercury. 

History. — Amorphous sulphuret of mercairy with excess of sulphur 
[hydrargyri mlphuratum cam mlphun^^ is commonly called aifhioj)s 
mhufral [cethiops mincfralis), and is usually known in the shops as the black 
sulphuret of merctiry {hydrargyri sulphuretum nigrum). 

It is stated that the Chinese used it long before it was known to Europeans; 
Harris, in 1689, first tauglit the metliod of preparing it by trituration. 

Preparation. — The London and Dublin Colleges give directions for the 
preparation of this compound. 

The London College orders of Mercury ; Sulphur, each, Ibj. Rub them together, until 
globules arc no longer visible. 

The directions of tlic Dublin College arc similar, with the addition that a stone- ware 
mortar should be used. 

Properties. — It is a lieavyj black, tasteless, odourless powder, insoluble 
in water. When heated, it fuses, and is completely dissipated. 

Characteristics. — By boiling in caustic potash liquor, we obtain a solution 
of sulphuret of potassium. The residue is black, but ])ossesses all the before- 
mentioned chemical characteristics of cinnabar. 

Composition. — If this compound be, as Mr. Braude supposes, a mixture 
of sulphuret of mercuiy and sulphur, the proportions must 


* Christison, Treat, on Poisom^ 3d edit, 395. 
2 Obsei'V. L. vii. 

^ Edinb, Med. Essays, iv, 

* Manual of' Phannacy, 3d edit. 3SJ9. 
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Salphuret of Mercury * f , 53 

Sulphur 42 

Hydrargyri Sulphai*etum cum Sulphiire, FL Loud, 100 


Purity. — Pree mercury may be detected by its communicating a white 
stain to gold. Charcoal may be detected by its not volatilizing by heat. 
Animal charcoal, by this character, as well as by the presence of phosphate of 
lime in the residue. Tersulphuret of antimony may be recognised by boiling 
in hydrochloric acid, and applying the before- mentioned tests for tercliloride 
of antimony. 


Totally cvaporat^cd by heat, no charcoal nor phosphate of lirnc being left.—P^. Lond. 

• pHYSTOLOOti^lil Efpkcts. — According to the experiments of Orfila, this 
preparation, like the last, possesses little or no activity. The late Dr. Duncan ^ 
also telfe us that he has given it in doses of s|vcral drachms for a considerable 
length of time with scarcely any effect. It is commonly regarded as alterative. 

UsKs. — It has been used in glandular diseases, especially of children, and 
also in cutaneous diseases. 

Administration. — The dose for adults is from 5 to 30 grains. 


167. HYDftARGYRl SULPHATES -SULPHATES OF 

MERCURY. 

There are probably four compounds of sulphuric acid with the oxides of 


mercury. 

Sulphate of the Suhoxide of Mercury 

Tribasic Sulphate of the Oxide of Mercury 3HgO,SO® 

Sulphate of the Oxide of Mercury llgO,SO*^ 

Supersulphatc of the Oxide of Mercury ngO,,rSO^ (?) 


Of these, two only will require separate notice here — namely, the second 
and third. 

1. Hydrargyri Subsulphas Flavos.—Yellow Subsnlpliate of 

Mercury. 

Formula 3IIgO,SO*. Equivalent Weight 36d?. 

History. — ^This compound was known to Oroll in tlic sixteenth century. 
It has been termed iurpeth (or turhith) mineral [turpethum ndneralc), 
from its resemblance in colour or action to the root of the Ipomma T urpethum. 
It has been known by various other names ; as the tribasic sulphate of the 
oxide (or peroxide) of mercury, the suhper sulphate of mercury, or the 
hydrargyri oxydum sulphuricunu 

PREPARATiON.~The BubUn College directs it to be thus prepared 

Take of th^ Persulphate of Mereury one part, Warm Water twenty parts. Triturate 
them together in an earthenware mortar, and pour off* the supernatant liquor ; let the 
yellow pjwder be washed with distilled water, so long as the dccanted^ldd exhibits any 

^ 

* Edinburgh IHspensatorg, 
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deposit on thfi acilition of some drops of the water of caustic potash; lastly, let the 
sulphuricfoxide a mercury b(3 dried. 

By the action of water there kre obtained a soluble supersulphate and a 
difficultly-soluWe subsulphate of mercury. 

PRorEETiES. — It is a heavy, lemon-yellow, inodorous powder, having an 
acrid taste* It requires 2000 parts of water at 60®, or 600 parts at 212®, to 
dissolve it. '■ 

Chamei^irisiicH , — When heated in a tube, sulphurous acid is evolved, and 
globules of mercury sublimed. Boiled with caustic potash or soda, the red 
or peroxide precipitates, and a solution of sulphate of potash is obtained, 
known to be a sulphate by chloride of barium. 

Composition. — Its composition is as follows : — 

Atoms. Bq. Wt, Per Cent. Kane. Geiseter. 

Oxide (or Peroxide) of Mercury 3 321; 89’01 t. 8S‘90 88*41 

Sulphuric Acid ^ 1 40 10*99 10*93 11*34 

Yellow Subsulphatc of Mercury 1 3G4 100*00 99*85 99*75 

PiiYSiOLOGiCAJi Effects. — In small quantities it occasions nausea, vomiiing, 
and ptyalisra. Taken into ilic nostrils, it excites sneezing, and sometinK's 
salivation. StenzeD mentions a fatal case from its internal use. 

UsES^. — It is sometimes used as an emetic in cases of swelled testicle, 
to promote absorption by its nauseating and emetic action.^ It was formerly 
given at tlie commencement of a mercurial course. As an errhine, it lias been 
administered in chronic ophthalmia and affections of the brain — as incijiicnt 
hydrocephalus. As an alterative, it has been given in the scaly diseascws (lepra 
and psoriasis). 

Administration. — As an alterative, the dose sliould not exceed lialf a 
grain, or at most a grain. As an emetic, it is given to the extent of live 
grains, in which dose it causes violent vomiting. As an errliine, a grain 
should be mixed with four or five of some mild powder, as starch or liquorice 
powder. It is rarely given for any other purposes. 


2. Hydrargyri Persulphas.— Persulphate of Mercury. 

Formula Equivalent Weight 

iiUjphate 0 ^ the Peroxide of Mercnry ; Jyi'pers'ul^ihate of Mercurj^i ' preparation 
is not used m medicine eitlicnas an hiienial or external remedy ; but in pharmacy it 
serves for the prej)aratiou of several other mercurial compounds ; as calomel, corrosive 
sublimale, and subsulphatc of mercury. 

The Jhhlin Colleqe gives the following formula for its preparation : — > 

Take of Puritied Mercury ; Sulphuric Acid, of each, six parts ; Nitric Acid, one part. 
Let them be exposed to heat in a glass vessel, and let the fire be increased until the 
thoroughly dried residue shall have become white. 

In this process the nitric acid serves to oxidize the mercnry, and the oxide thus pro- 
duced combines with snlpliuric acid 3Hg-f NO*^3SO®==:S(HgO,SO^)-|- NCP. 

The Ijondon and Edinburgh Colleges give directions for the preparation of this compound, 
in the processes for the manufacture of calomel and corrosive* sublimate. 

This salt is an oi)aque, white solid. It becomes orange-coloured atr’’. dull red heat, but 
white on cooling : at a full red hept it is decomposed, it is decomposed by water, which 
resolves it into a basic salt (turpetJi mineral) and a supersalt. 

— 

^ * Wihtner, Wlrk. d. Arznem. iii. 66. C; 

2 Darker, Ohserv. on the Dublin Pharmacopoeia. 
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168. HYDRARGYRI SUBCHLQRlDUM.-SUBCHlJ^RXpE 
OF MBRGURY Ok CALOMEL. 

Formula Hg^,Cl. Equivalent Weight 235 5 . 

History, — Beguin in 1608, and Oswald Croll in 1609, are the first 
Europeans who mention this compound. Mr. Hatchett ^ says it had b(x*n 
long known to the natives of Tliibet. Its discoverer is unknown. ItWuis 
had a great vjiriety of names. The tenn calomel {calomtdas, from icaXoc, 
goody^XiA fiiXacj Hack) was first used by Sir Theodore Turquet de Maycunc^ 
(who died in 1655), in consetpience, as some say, of his having had a favourite 
black servant who prepared it ; or, according to otliers, because it was a 
good remedy for the black bile. Drago mitigatUH, aqaila alba, mrar/ta 
mctallormn, and imnchymagogwn miner are sf)me of the apj^ellations 
for it. Mercurian dulcis, hydrargyrum mnriaticum mite, submuriate of 
mercury, and chloride, subchloride, or jiroloehloride of mercury, are some 
of the more modern synonyTnes of it. 

One of the inconveniences attending ttu*. alteration of the atomic weiglit is, that the 
name {chloride of mreurg), fonnerly applied to calomel, is now transfcn’cd 1o corrosive 
sublimate. This is one of the evils necessarily attemdant on the ado])tion of scientilic 
langungo in pharmacy. ' * 

Natural History. — Native calomel, or corneous mercury , occurs in 
crusts, and also crystallized in four-sided prisms terminaltul by j)yramids. It 
is found at Deux-Ponts, (yarniola, and in Spain. 

Preparation. — All the British Colleges give directions for the preparation 
of this salt. 

• 

The London College orders of Mercury, Ibiv. ; Suljdiuric Acid, Ibiij.; Chloride of Sodium, 
ll)iss. ; Distilled Water, as much as may be sufficient. Boil two ]>ounds of Ukj Mercury 
with tiie Sul[)liuric Acid in a proper vessel, until the Bipersulpluite of Mercury remains 
dry ; rub this when it is cold with (ihe remaining) two pounds of Mcremy in au eartlum 
mort-ar, that they may be perfectly mixed. Afterwards add the Chloride of Sodium, and 
rub them togetlier, until globules arc no longer visible ; tben sublime. Rub the sul)limatc 
to very fine j)Ow<ler, and wasli it carefully with boiling distilhid water, and dry it. 

The Kdinfmrgh College directs of Mercury, Jviij. ; Sulphuric Acid (coininercial) t^ij. 
andf5iij.; Piiiie A<^id, f 3 ss. ; Muriate of Soda, 3 iij. Mix the Acids, add four 
ounces of the inef^fe, and dissolve it with the aid of a moderate heat. Raise? tiio heat 
so as to attain a d^p|alt. Triturate tliis wdth the Muriate of Soda and tlic rest of Mer- 
cury till the globules entirely disap])cur. Heat tbe mixture by means of a sand-batJj in 
a proper subliming apparatus. Reduce the sublimate to fine pow^der ; wash tlu^ powdejr 
with boiling distilled water until the water ceases to precipitate with solut ion of iodide of 
potassium ; a^id then it. • 

The Dublin College direct sublimed calomel {calomel snblimatum) to be 
prepared as follows from the persulphate of mercury, the formula for the prepa- 
ration of which has already been given (sec ante, p. 846). 

Take of Persulphate of Mercury, twenty five qutrU ; Puri/ied Mercuiw, seventeen parts ; 
Dried Muriate of Sods^to pjirU. Let the Persulphate of Mercury and nurified Mercury 
be triturated, togetixer in an earthenware mortar, until the metallic globules shall have 
completely di^ppeared ; then let the ^ied Muriate of Soda be added : let them be well 


^ Brail 'je’s Manual of Fharmacy, 2d edit. 328. 

® Jnnals of FhUqtfijhy, voL S. p. 427. See also the old scries of this vol. xvi, 

pp. 309, 3U#, and/^tf. 
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mixed, and in a fnitable vessel, with a heat gradually raised, let ^them be sublimed into a 
receiver ;fdet th#; sublimed mass be reduced to powder, and washed with water, so long 
as f||ke decanted liquor, on addition of water of daustic Potash, shall exhibit any deposi- 
tion ; lastly, let tjje sublimed calomel be dried. 

The theory^pf the production of persulphate of mercury by the joint action 
of and sulphuric acids oh mercury, as directed by both the Edinburgh 
and J^iibliri Colleges, has been before explained (see ante^ p. 846) . 

The Lohdon College directs the persulpliate to be prepared by t&fe action of 
oil Bf vitriol on mercury. One eijuivalent of mercury decomposes an equivalent 
of sulphuric acid, and abstracts an equivalent of oxygen, to form one equivalent 
of oxide of mercury, disengaging an equivalent of sulphurous acid. The oxide 
combines with an equivalent of nndecomposed sulphuric acid, and forms one 
equivalent of persulphate of mercury. Hg-f 280^ = Hg0,S03 + SO^. * 

Wlien one efquivalent of persulphate of mercury, one of metallic mercury, 
and one of chloride of sodium, tyre intimately mixed and sublimed, the products 
are one equivalent of sul])liate or soda and one of calomel. IIgO,SO^ + llg + 
KaCl=Hg2Cl + NaO,S()3, 

At Apothecaries' Hall, 50 lbs. of mercury, are boiled with 70 lbs. of 
sulphuric acid to dryness in a cast-iron vessel ; 62 lbs. of the dry salt tire 
triturated witli 40^ lbs, of mercury until the globules disappear ; and 34 lbs. 
of comipon salt are then added. The mixture is submitted to heat, and from 
95 to 100 lbs. of sublimed calomel are obtained. It is washed in large 
quantities of distilled water after having been ground to a fine and impalpable 
ix)wder. 

=^e subliming apparatus varies in ditterent manufactories. In some it con- 
sists of a large earthen retort, with short but wide neck, opening into an 
earthen elliptical receiver, in the bottom of which is water. The retort is 
■ placed in sand contained in an iron pot set in a furnace. 

The form in which calomel subbmes," observes Mr. Brande, depends 
much upon the dimensions and temperature of the subliming vessels. In 
small vessels it generally condenses in a crystjxllinc cake, the interior surface 
of which is often covered with beautiful quadrangular prismatic crystals, ^ 
transparent, and of a texture somewhat elastic or horny : this states it 

acquires, by the necessary rubbing into powder, a decidedly yellow or bull* 
colour, more or less deep, according to the degree of tritiA^ion which it has 
undergone. If, on the contrary, the calomel be sublimed iiiW a very capacious 
and cold receil^|r, it falls in a most impalpable and perfectly white powder, 
which requires only one elntriation to fit it for use ; it then remains perfectly 
colourless. By a modification of the process, it may be suffered, as it sublimes, 
to fall into water, according to Mr. Jew^eH's patent. 

^^The above circumstances, too, account for the various appearances under 
which calomel occasionally presents itself in cqj^imerce : it may be added that 
the buff aspect of this substance intlicates the absence of corrosive sublimate, 
though it by no means follows as a consequence that when snow-white it 
contains it. When the ,furface of massive sublimed calpmel is scratched, it 
always exhibits a buff colour : it also becomes y^low when cheated, but loses 
its tint as it again cools.''^ » 

Brooke,. Annals of l^hUosophy. t 
2 Manim of Chemistry, 4th edit. p. 788. 
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Mr. JewelFs prooes.t’i for preparing calomel consists in ! 
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Jfmrj/s morUficaUon of Jewell's apparatm for preparing 
calomel bg^skam (hydrosublimate of mercury). 

a. Furnace, containing an earthen retort (having a wide 
and short neck), in which the ingredients for making 
calomel are placed. 

h. An eaHhen receiver, having three tubulures: one com- 
municating with thie retort, a second dipping into water 
in an earthen jar, and a third connected to a steam-pipe. 

e. Steam-boiler. 


wifh steim, m 
that the vaporous calomells 
condensed in it/and takes the 
^form of a fine powder, which 
is much finer than can be 
obtained by levigation ‘tod 
elutriation. This process has 
been improved by M, O.Heilfy 
(fig. 141). 

Soubeiran® has proposed to 
modify this process, by sub- 
stituting a current of air for 
the vapour of water ; a modi- 
<^ication which Mr. Calvert^ 
states is identical with that 
already in use in some manu- 
facturing houses in England. 
'I'hc apparatus is an iron 
cylinder closed at one extre- 
mity by a door through.which 
the materials are introduced : 


tlic otlior extremity has a kind of neck attached to it. 

2. Another method of j)rcparing calomel is by precij)itation. 

The Duhliff GdlUge directs precipitated calomel [caloynclas piedpitfk 
turn, D.) to be thus prepared : — 


Take of Purified Mercury, seventeen parts ; diluted Nitric acid, fifteen^ parts. On tlie 
mercury passed into ^ glass vessel, pour the acid, and Avheu the mixt ure sludl have ccciscd 
to effervesce, digest with a medium heat [between 100° and 200° ¥.'] during six hours, 
occasionally stirring it ; then let the heat he increased that the liquor may boil for a short 
time, and let this be poured off from the residmil mercury, and quickly mixed with four 
hundred parts of boiling water containing seven parts of muriate of soda in solution. Let 
tbe^ powder which falls down be washed wntli wami water, so long as the decanted liquor, 
on addition of some drops of water of caustic potash, shall form any deposit : lastly, hit 
it be dried. 


By the mutual reaction of mercury and diluted nitric acid, the suboxide of 
mercury is formed i; binoxide of nitrogen gas being evolved. When solutions 
of nitrate of suboxide of mercury and of chloride of sodium are Mixed, double 
decomposition takes place ; nitrate of soda is formed in solution, while di- 
chloridc of mercury, ox*' calomel, is precipitated. /^If this process be carefully 
performed, and the precipitate thoroughly edulcorated, the calomel is said to 
be sufficiently pure ; but a small portion of chloride of sodium is apt to 
remain combined with it, which^^ght affect its medical uses.^^ (Braude.) 

3. Dr. A. T. Thomson^ has tii:en out a patent for the formation of both 
calomel and corrosive sublimate^ by the direct union of chlorine gas and the 
vapour of in^cury. ‘ 


* . Sepert. of Arts. xiii. 79, 2(1 wrics. 

* Clieodeal Qtaette, vol. i. p. 21 0, 1843. 
3 i,p. (370. 1843. 

i W«i!. vol. i. p. 223, 1843. 

31 


VOL. I. 



850' INORGANIC BODIES.— Subchloribe of MBftCTJEY or Calohul. 

PROFBRTils.^The crystals of calomel are square prisms. The appearance 
« t - ^ *' of the crystalline cake of sublimed calomel has been already 
|id. 14!l. noticed. As met with in the shops, it is in the form of a 

® fine odourle^ and tasteless powder^ whose specific gravity is 
7*140 (Boulky), 7*156 (Pelouze and Premy), When ])rc- 
pared by Jewell^s process it is perfectly ,^white, but, when 
obtained in the ordinary way, it has alight buff pr ivory tint. 
It volatilizes by heat, and, under pressure, fusesi It is inso- 
luble) in cold water and alcohol. According to Donovan^ 
and others, 2 calomel suffers partial decomposition by long 
boiling in w^ater, and a solution is obtained w^hich contains 
mercury and chlorine (corrosive sublimate?). 

Crystal of Calomel. % exposure to light, calomel becomes dark coloured,* in 

consecjuence, according to Dumas, ^ of the transformation of 
a small })ortion into mercui-y/and corrosive sublimate. Otliers have ascribed 
this change to the evolution ^of chlorine and combination of the metal with 
oxygen. Both hypotheses are inconsistent with the statement of Vogel,^ that 
this blackened calomel is insoluble in nitric acid. Is it not probable that the 
change depends on the formation of a subchloridc (Hg^Cl?), as Wetzlar has 
shewn to be the case with chloride of silver? By digestion in bpt and con- 
centrated hydrochloric acid, we obtain pcrchloridc of mercury and reguliiic 
mercury. Boiling sulphuric acid forms j)crsulphate and pcrchlOride of mer- 
curv, with the evolution of sulphurous acid. W'^hen calomel absorbs dry 
ammonia, it forms a dark grey powder, which is ^IIg2(ff,NIPs=2Hg2Cl,riAd. 
(Itane.) But if calomel be digested in water of ammonia, one-hidf of its 
chlprine is converted ini o sal ammoniac and a dark grey powder (called by 
Kafie black frecipilaUi) results, which is a compound of subcliloridc and sub- 
amidide of mercury ; Hg^Cl -f- Hg^Ad. 

Characierisiicfi . — Heated in a glass tube by a spirit laMp it is volatilized, 
and yields a white subhmate. 

Mixed with soda-flux, and heated, it yields a sublimate of metallic liquid 
globules (see afde, p. 811) : thus showing it to be a mercurial compound. 

By the action of lime-water it yields a blackish grey precipitate (Hg^O) : 
if to the supernatant licjuor an excess of nitric acid be added, there is obtained, 
on the addition of nitrate of silver, a wliitc precipitate (AgCl)il '?' 

Protochloride of tin decomposes it : the products are bidiloride of tin and 
globules of metallic mercury. 

Composition. — 'The following is the composition of calomel 


Atoms. 

Eq. irt. 

Turner, Davp, 

Per Cent. Zahoada. Voh. 

Or. 

Merciiiy 2 .... 

.. 2000... 

... 84-92 .. 

.... 85 

Mercurial Vapour ... 1 .. 

. e-97C« 

Chloritte 1 .... 

.. 35-6... 

... 15-08 .. 

15 

Chlorine Gus 4 . . 

. 1-237 

— 

- — - 



— 



Subcliloridc of Mercury 1 .... 

.. 2il5-6 ... 

,.,.10000 .. 

...1^ 

Vapour of Calonwd... 1 .. 

. 8-213 


Purity. — ^W^hen puise, calomel is completely vaporized by heat. Water 
or alcohol which has been digested on it, shouj^ occasion ^,no precipitate or 
change of colour bn the action of lime-water, caustic pote^sh, ammonia, 


* (Tmelin, Jiandlt. ^. Clfent^, i. 1299 ; d Pharm. fey lao! 'g, i. 5G1. 

yi)faitS de Chmieym. ^ 

/ ^ Langrebe, Ueber das^Lichi, ST- 
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nitrate of silver, or hydrosulphuric acid, by which the absence o:5 perchloride 
of mercury may be inferred. I have met with calomel which, incouseq^encQ 
of being imperfectly washed, contained corrosive sublimate. It had been given 
to several patients before its purity was suspected, and had operated on them 
most violently. When mixed with potash it became black, like pure calomel : 
the quantity of sublimate being insufficient to produce any perceptible alte- 
ration in the colour of the precipitate. But water which had been digested 
on it, gsive, with the above-mentioned tests, the chanxcteristic indications of 
perchloride of niercury. ' •* 

A whitish powder, which, on the addition of potash, becomes black, and then, when 
heated, runs into globules of nmreury. It is also totally vai)ourized by heat. Ike 
distilled water witli which it has been washed, or in wliieh it lias beem boiled, gives ko 
prcei])itatc with nitrate of silver, lime-water, nor hydrosuljihnric acid. — Fh, Jjond, 

Heat sublimes it without any residuum : sulphuric ether agitated with it, fiUcrcd, and 
then evaporated to dryness, leaves no crystalliiic residuum, and what residuum may be 
left is not turned yellow with aqua potassaj — Fh. Ed. 

Physiological Effects, a. On Animals . — \VepferP Viborg, Elor- 
mann,2 Gaspard,^ and Annesley,^ have examined the effects of calomel on 
dogs, horses, and pigs, but without any remarkable results. Viborg gave 
half an ounce, with six pounds of water, to a liorse : the cUccts were cough, 
luuiving of the flanks, quick pulse, enfeebled appetite, and in twenty-four 
hours loose stools. Aniiesley asserts, from his experiments on dogs, •that 
large doses of calomel diminish the vascularity of the gastro-intestinal 
membrane. 

On Man.—G^omd may be ranked among the rnikh^r preparations of 
mercury; for although, in its local action, it is somewhat more ])owerful thai' 
the oxide, or than those preparations wliich contain incjrciuy in a finely- 
divided state (as blue pill), yet it is milder than most of the 4)ther salts of 
mercury. Introduced into the stomach tlirough a permanent artificial 
opening- caused by # gun-shot wound. Dr. Beaumont found that twelve 
grains of calomel caused commotion, sliglit nausea, and the secretion of a- 
white frothy fluid running at the aperture like fermenting beer from a bottle.® 
Swallowed in small doses, as a few grains, it occasionally (‘xcites no 
obvious effects, though more commonly it acts as a ])urgative ; and in very 
susceptible persons, especially females, it sometimes produces nausea, griping, 
and great faintness,. It appears from the experience of most practitioners 
that fidults are more susceptible of the influence of calomel than children.® 
The green stools (called calomel stools) which somfitimes follow the adminis- 
tration of calomel to children, are usually supposed to arise ft'orn the action 


* Ilisi, Cicutoi Aqiicd. 

^ Wibmer, Wlrk d. Arzn, 

® Magendie, Journ de FJtysiol, 

^ Fkeases of India. 

^ Experiments and OhervatioTis on the Gastric Juice and the Fhysiology of DiyesHont p. 182, 
Edinb. 1838. 

® To this statement cxccj^ions are frequently observed. The following is an instance of the 
occasional violcncfe of the action of calomel oik children, ^he late J)r. Thomas Davies attended, with 
the late Mr. Edwin aueSett, a boy of four years of age, labouring under peritonitis. One grain of 
calomel was directed to be administered three times a day; and *ii aperient dose of calomel and 
jalap was given. On the fourth day its employment was stopped, in consequence of its violent action. 
The cheeks w |re enormously swollen, the gu^ sloughed, necrosis of the : alveOiwSf proceSfe of the 
lovver jaw on cac^isdc occiurred, and portions of bone, with the teeth, came away. Thejijhild ulti- 
mately recover<!fefm ab«;.'Ut twelve months ; but the jaws c-animt be separated, and the patieii^^is now 
obliged to suck his focf|l through the apertures left by the loss of bon§. 
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of this me^cine on the liver; though Zeller (quoted by ^Kraus) thinks it de- 

S euds oil alterations produced in the condition of the blood ; and Krans^ is 
isposed to refer it to the operation of calomel on the milk contained in tlie 
alimentary S^aiml. 2 But the same coloured stools arc frequently observed 
when no nfiercury has been, used, and there does not appear to me to be any 
just ground for ascribing them to the calomel.^ Like other mercurials, it 
increases the action of the secreting organs, and thus promotes the secretion 
of bile and of intestina] mucus ; and we also presume it has a similar influence 
*()ver the secretion of t her pancreatic fluid. Neuinanu^ states that a man took 
two, then three, and subsecpiently four grains of calomel, daily, for the apace 
of two months without inducing salivation; but three months afterwards 
he became aflected with cl ironic voniiliiig, the consequence of a scirrlio us 
pancreas, of which he died in four months. Erom the manner in whiclf the 
case is relatc'd, it is clear the narrator attributed the disease of the pancreas 
to the use of mercury; Ay^aether justly or not, however, it is impossible to 
determine. 

The repeated and continued use of calomel, in small- dbses, is attended witli 
the constitutional effects of merc^al jireparatioiis generally, bfefore ddscribed. 

in /r/zY/r doses, it has been regarded as an irritant poison ; tod, judging 
from the fatal eflccts ascribed to it by several wfiters, not with out reason. 
Thwj IJellwc^g^ lias rei)orted a case in which a few grains of calomel, taken as 
a laxative, caused death ; Yagnitins^ saw fifteen grains prove fatal ; and 
Ledelius,^ lialf an ounce. Er. Hoflinanhas also related two fatal cases.® 
^^Whytt, Odier, Quin, Wibmer, Leib, and otliers,^^ says Golis,^ ^^gavc 
*ifelomel mtornally in far larger doses; as two, three, and more grains, at a 
time ; and continued its use many days in the same dose, witliout consider- 
ing the mapy evacuations from the alimentary canal, or the violent colic 
pains; and tliey affirm that they have never remarked, from the effect of this 
agent given in these large doses, any bad consequences in the abdomen. 
Melancholy experience compels me to contradict them. Many times I saw, 
under those large and long-continued doses of calomel, the hydroceplialic- 
symjitoms suddenly vanish, and inflammation of the intestines arise, which 
tenninated in death. Still oftener I observed this unfavourable aceideni; 
from an incautious use of calomel in croup: namely, where all thn friglitful 

S mptoms of this tracheal inflammation, which threatened suffoca^on, sud- 
nly vanish, and enteritis devclope itself, which passed rapidly into gangrene, 
and destroyed the paiients."|> 

lu the Times new-spaper of the 26th April, 1836, there is the report of 


^ K0ifniitellehrL\ 101 . 

2 See also a paper On i1i£ EflecU of Calomel in producing Slimp Stools, in the Lond. Med, and 
Surg. Journ. April 1829, p. 344. v* . 

The so-called valowel stouts have been analysed both by Simon {Animal Chemutry, vol. ii. 
p. 380) and by Pr. Golding Bird {Ihid; A^oLond. Med, Gaz, Sept. 5, 1845) : the results furnish no 
evidence of the supposed calomel ongin of the stools. No mercury was recognised iu them : Simon 
expressly states, that his attempts to' detect mercury proved unsuccesT fol. These negative results 
favour the opinion ®vcn in the text, that the green colour of the stoob* is not dependent on the 
calomel. ^ 

^ Grafe and Walther*s JonrnaE, Bd* ii. H.3, S. 432, quoted by G. A. Richter' Aasf ilhr, Arznehn, 
V. 492. 

® Altibrner, 2^ cU, iii. 71. 

6 Thid^ 


7 Md. 

f hid, ^ < 

" ® Tresdise on the IJydrocex^ahis Acytus, by Pr., Goooh 
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a corouer^s inques^^on the body of a Mr^ Corbyn, who was destroyed by 
swallowing 20 grains of calotnd, she having previously taken *a moderate 
(lose without it exciting what she considered a sulBcieiit efieet; and iu the 
India Journal of Medical Sci^e^ is the case of a lad, aged *11, a native 
of Nepal, in wliom six grains of calomel appa^pntly produced iutlainmation 
and ulceration of the mouth, enormous swelling of the lace, mercurial fcntor 
of the breath, mortification, and death. There was no ptyalism. 

In Piereris Atinalen for April 1827^ is the case of a lady, who by mistake 
swallowed 11 drachms of calomel at once. Acute pains in the abdomeA 
came on, accompanied by frequent vomiting and purging. Tliese symptoms 
were allayed by oleaginous demulcents : but, on the second day, salivation 
and ulceration of the mouth took place. lu three weeks, howt^ver, sJie was 
pc^riectly recovered. Other violent elfects are noticicd by Wibmer, Gmclin, 
and others; bnt the instances adduced are sullicient to show tliat (langerous 
and even fatal effects may result from large dosc^?^ and th(‘relbre that Teich- 
iney(5r, Buchner, and others, tire justified in ranking it anjong jioisons. 

Of late years, however, immense quantities of calomel have been adminis-^: 
iered medicinally, without giving rise to a||r symptoms of irritant poisoning, 
— nay, apparently with the opposite effect ; for we have the concurrent testi- 
mony of manypractitionirs, that in yellow fever, choli'ra, and other dangerous 
diseases, calomel, iu doses of a scruple and upwards, allays vomiting and 
purging ; and on this account has been denominated a sedalive. So that 
wiiile in small doses (as from two or five grains) calomel is almost universally 
admitted to be an irritant to the bowids, it is asserted tliat larger ones are 
actually sedative. These statements appear to me to be almost incoiisisUiul, 
and yet they arc ftiir dednetions from the experieuee of iiunuirous iidclligent 
])ractitioners. We must, therefore, endeavour to accnmulato more facts, in 
order to illustrate the effects of caloimd, and for the present confess we have 
very imperfect information respecting tin', nature of its aclioii. 

In a case jiublished by Mr. Huberts/^ an .ounce of ealomd was swallowed 
by mistake, and retained on the stomach for tw o hoars before the error was 
discovered. The only (^fleets were slight iuius(ia and laintness Subsequently, 
emetics, lime-water, and ])urgatives, wcjre administered ; ealomd was vomited 
uj), and ilte day but oim aftejrw'Urds the ])atie)it was (luiie well. Neither sali- 
vation nor the slightest aflection oPthe gums occurred. 

The largest quantity of calomel given as a medicinal agent, at one dose, 
is, I believe, three drachms; and it w^as fu^owicd,^^ says Dr, Christison,^ 
from whom I quote the case, w^hich occiuTea in America, by only one 
co])ious evacuation, ami that not till after the usp of an injc^ction.^^ I have 
now before me reports of eighteen cases of spasmodic choliaa, admitted in the 
year 1832 into the Cln^era Hospital at Bethnal Cirecri, in this metropolis, in 
wliich enormous quantities of calomel were employed by the house-surgeon, 
Mr. Charles Bennett (formerly one of my piq)ils), with v(^ry slight physiolo- 
gical eflects. When a patient was brought into the hos])ital, tw^o drachms of 
calomel were immediately given, and afterw ards one drachm every one or two 
hours, until sorjje tiffect was produced. In 17 out of 18 (jases in which this 
])lan w^as tried5 the vomiting and purging diminisiied, and the patumts reco- 


^ Land. Med, Gan. xviii. 484-. 

2 Uu(iled by Wibmer, (>p cU. 73. 
^ Lmd. Med. Gas. xxii. Oil. 

^ TreaMse on Poisons. • 
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vered. Several of them took from 20 to 30 drtichms without the suhseqtent 
ptyalj^m beSig at all excessive. In one case (a female, aged 36 yeaiS), 30 J 
drachms were administered within forty-eig|it hours ; moderate ptyalism took 
place, and iecovery. In the unsuccessMl case which I have alluded to, 
53 drachms of calomel were ^-dministered within forty-two hours, without the 
least sensible effect. 

Dr. Griffin^ also tells us, that in several cases of cholera he gave calomel 
hourly, in scruple doses, to the amount of two or three drachms or up- 
trards, without eventual salivation ; and I recollect,^^ he adds, " one instance 
in particular, in which I gave two drachms witliin an hour and a half with 
perfect success, and without affecting the system/^ 

I do not pretend to reconcile these cases with those recorded by Hellweg, 
Vagnitius, Ledelius, Hoflinan, and Gdlis; in fact, they appear to me irredbn* 
cilable. Dr. Christison, how^ever, suggests that in those- ^.ilJases in which 
violent effects occurred, the^.alomel might contain corrosive sublimate. 

Mr. Atinesley^ accounts for the increased quantity of bile found in the 
stools after the use of calomel, b^ supposing that tlie^^^i*bladder sometimes 
becomes distended in consequend^jk>f the tenacity of the mucous secretion, by 
wliich the mouth of the ductus commums choledoch^s is closed ; and that 
calomel acts chemically on the mucus, and detaches^t- But the hypothesis 
is, letliink, devoid of foundation. 

Uses. — Calomel is very frequently used as an alterative^ in glandular 
affections, clironic skin diseases, and disordt^red conditions of the digestive 
organs, more particularly in those cases connected with hepatic derangement. 
Ijor this purpose it is usually taken in combination with other alteratives, as 
in the well-knowui Plummer^s pill, which I shall presently notice. 

It is very frequently employed as a purgative^ though on account of the 
uncertainty of its cathartic effects, it is seldom given alone; generally in 
combination wdtli other drastic purgatives — such as jalap, scaramony, com- 
pound extract of culocynth, &c. whose activity it very much promotes. Wc 
employ it for this ])urpose when we are desirous of relieving affections of 
other organs, on the principle of counter-irritation. Thus in tlireatencd 
apoplexy, in mental disorders,^ in dropsicfil affections, and in chronic diseas(;s 
of the skin. In tor})id conditions of the bowels, where it is nece^isary to use 
powerfid cathartics to produce alvine evacuations, as in paralytic affections, 
it- is advantageously combined wdtli other purgatives. Sometimes we use 
it to promote tlic biliary scerc'^on — as in jaundice and other affections of the 
Uver, in chronic skin diseases, and in various disordered conditions of the 
alimentary canal not accopipanied by inflammation. Moreover, in the 
various diseases of children requiring the use of purgatives, it is generally 
considered to be very useful ; and its being devoid of taste is of course an 
advantage. 

As a sedative it has been administered in yellow fever, spasmodic or niii- 
lignaut cholera, dysentery, : axtd liver affections. Dr. Griffin^ asserts that 
cdomel proved a most succeikful medicine in cholerap controlling or arrest- 
ing its progress i|i 84 cases out of 100, when administefed while the pulse 
was perceptible at the wrist ; but that, on the contrary, it proVed detrimental 

* Land, Med. Gaz. xviii, 880. 

® Dmahs of India. 

* Jjond. Med. Gaz. m, 692. 

^ Ibid. xki. 880. 
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wken given in collapse. Tlie practice was tested in 1,448 cases. The dose 
was fitom one to two scruples every hour or half-hour. . 

As a Hialogogue^ it may be used in the cases in which I have already 
stated that mercurials generally Ire employed : with the view ‘of preventing 
irritation of the alimentary canal, it is usu|dly given in combination with 
opium, unless the existence of some affection of the nervous system contra- 
indicates the use of narcotics. This combination is employed in peripneu- 
]nonia, pleuritis, croup, laryngitis, hepatitis, enteritis, and other inflammatory 
diseases : in fever, syphilis, chronic visceral diseases, &c. •• 

Calomel is freciuently combined with other medicines, to increase their 
effects ; as with squills, to produce diuresis, in dropsy ; or with antimonials, 
to promote didphoresis. 

•As an anthelmintic it is in frequent use, and forms one of the active in- 
gredieitts of |wbiy of the nostrums sold for worms ; though it does not appear 
to have any specific inffuence over parasitic animals. 

The local uses of calomel are numerous. In diseases of the Schneiderian 
membrane, it is as a snuff. It is sometimes blown into ihe eye, to 

remove spots on the cornea. Dr. Prickef;4as used it with great success in 
chronic cases d^ rhem^ catarrhal, and scrofulous ophthalmia; but in two 
instances bad consequences resulted from its use. It is sometimes suspended 
in thick mucilage, and used as a gargle in venereal sore-throat, or ipjected 
into tli(^ urethra in blennorrhoca. Now and then it is used as a substitute for 
cinnabar in fumigation. As a local application, in the form of ointment, 
cjilomcl is (me of the most useful remedies we possess for the cure of several 
forms of chronic skin diseases. 

Adminlsthation. — When used as an alterative, it is given in doses of 
from half a grain to a gisaiii, frequently combined with oxysulphuret of anti- 
mony (as in Plummer's Pill) or antimonial powder, and repeated every, or 
cve^ry other night ; a mild saline laxative being given the following morning. 
As a purgative, from two to five grains are given usually in combination 
with, or followed by, the use of other purgatives, especially jalap, senna, 
scainmony, or colocyuth. As a sialogogue, it is exhibited in doses of one to 
fhree ox four grains, generally combined with opium or Dover's powder, 
twice QlT'^feice a day. As a sedative, the dose is from a scruple to half a 
drachmrbx more. Biett^ has sometimes employed it as an errhine, in syjffii- 
litic eruptions. It is mixed with some inert powder, and given to the extent 
of from 8 to 30 grains daily. The use jg#|aciids with calomel frequently 
occasions griping. Calomel is most extensivSy employed in the diseases of 
children, and may be given to them in as large ,or proportionally larger doses 
than to adults. Salivation is a rare occurrence in them : indeed, Mr. (^lles^ 
asserts, that mercury nev^ produces ptyalism, or swelling or ulceration of 
the gums, in infants; but this is an error (see ante, p. 851). 

1. PILUtiE HYDRAR6YRI CHLORIDI COMPOSIM, L.; Pilulm Calome^ 
lanos com 2 )osit(B,YuJ)r, Compound Calomel Pill^* (Calomel; Oxysul- 
phuret of Antiipony, each 5ij* > Guaiacum, powdered, gss, ; Treacle, 5y» 
liub the Cal^irfel with the Oxysulphuret of Antimony, afterwards with 'the 


^ Tjond» l£ed» Goz, xxii, 397* 
Ihid. viii. 540. 

^ Frad* Obierv, 281. 
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Guaiacum and the Treacle, until incorporated, The Ed^nhurgh QoUege 
uses of^ Calomel, and Golden Sulphuret of Antimony, of each, one part ; 
Guaiac, in fine powder, and Treacle, of each, two parts; the pill -mass is 
ordered t<Si?be divided into six-grain pills. — ^The Duhlin College employs of 
Calomel, Brown Antimoniated Sulphur, of each, 5j-; Guaiac, in powder, 5ij. ; 
Treacle, as much as may be sufficient). — ^This compound is commonly known 
as Plummers pill {pilul(S Plummeri) having been admitted into the Edin- 
burgh Pharmacopoeia at his recommendation. Calomd and precipitated 
tersulphuretum of antimony mutually but slowly react on each other \ and 
the ultimate products are sulphuret of mercury and terchloride of antimony. 
In the dry state, and mixed with other ingredients, this change is retarded. 
These pills are frequently employed as alteratives in chronic skiri diseases, in 
the papular and pustular forms of the venereal disease, in clirojiic liver, alfee^- 
tions, and in various disordered conditions of the digestive orgies. The dose 
is from five to ten grains. ^ ^ 

2. PILUliE CAIOMELAXOS ET OPII, E ; Calomel gnd Opium Pilh, 
(Calomel, three parts ; Opium, one j)art ; Conserve of'^d Roses, a suffi- 
ciency. Beat them into a proper ihass, which is to be divided into pills, 
each containing two grains of calomel). — ^Each pill contains two-thirds of a 
grain of opium. It is a valuable compound in rheurn^tism and various other 
inflammatory diseases. Dose one or two pills. If ptyalism be required, one 
pill may be repeated three times daily. 

3. IJNGUENTIIM HYDMRGYUI CUIOUIDI; Calomel Ointment. (Calomel, 
5j.; Eard, 5^].) — This is a most valuable application in porrigo favosa, im- 
petigo, herpes, and the scaly diseases (psoriasis and lepra). Indeed, if I were 
required to name a local agent pre-eminently useful i%skin diseases generally, 
I should fix on ‘ this. It is well deserving a place in the Pharmacopoeia. 

4. PILlILiE CATlIARTICiE COMPOSITiE, Ph. of the United States. Com^ 
pound Cathartic Pills. (Compound Extract of Colocynth, ?ss. ; Extract of 
Jalap, in powder; Calomel, of each, 5 iij.; Gamboge, in powder, 9ij. M. 
Divide into 180 pills), — This pill is intended to combipe smallness of bulk 
witli efficiency and comparative mildness of purgative action, and a peculiar 
tendency to the biliary organs.^ Each pill contains one grain of 

Three pills are a full dose. 


169. HYDRAUGYRX PERCHLORIDUM.-PERCHLORIDE 

OP MERCURY. 

Formula HgCl. Equivalent Weight 135*5. 

HisTOiiY. — We have no account of the discovery of this preparation. 
Geber^ described the method of preparing it ; but * it is supposed to have 
been known long anterior to him. Like calomel, it har had various syno- 
nymes, of which the principal are the following; — chloride^ bichloridcy htp 
drochloratCy mtiriaie or oxymuriaie of mercury [hydrargyrt chloridum, 

^ United States Dispemalory. 

Jnv. of Ver. viii. 252. ^ 
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Uphloi^idumi hydrochlorm, murius vel oxymnrias)^ corrosive mhiimate 
{siMimafus corromm), corrosive mtiriate of mercury (////rf/lj/y/y/v* 
corrom'us) j and acidum chloro-hydrarfjiyricnm ) . * 

PjiErARATiON. — ^I'here are several methods of obtaining it.* Ofvtliese two 
only will require notice. ^ 

i. By subliming a mixture of persulphate of mercury and common salt. 

The Jmdo7i Colleae orders of Mcrctiry, Ihii.; Siilphitric Acid, Ibiij.; Chloride of Sodium, 
Ibjss. Boil down tli^ Mercury with the Sulphuric Acid in a proper vessel, until the 
Bi’pcrsulphate of Mercury renuuns dry ; rub this wlien it is cold witli the Cliloridt! of 
Sodium m an earthen Tiiortar ; then snhlhne with a heat gradnally raised. 

The Eilhihufyji Colkye directs of Mercury, ^iv. ; Sulphuric Acid (commercial) fjij. and 
f5iij. ; Pure Nitric Acid, fjss. ; Muriate of Soda, 5 iij. IMix the acids; add the mercury; 
dissolve it with the aid of a moderate heat ; then raise tJio heat so as to obtain a dry salt. 
Tril urate tiiis thoroughly with the muriate of soda ; and suhlJme in a })roper apjiaratus. 

'j’ho DMi^S^ye gives a separate formida for tlic jireiiaraiion of the bipersulphato 
of mercury Temdphasy D). It is as follows : — 

Take of purified Mercury, Sidpliuric Acid, of cac^, six park. Nitric Acid, o^-e part. 
Let them be exposed to heat in a glass vessel, and h;t Ihe lire he increased until the 
thoroughly dried ruwftie shall have become white. Prorn this salt corrosive sublimate is 
dirc^d-ed to be .thus procured, 

Take ofltouiphatc of Mercury, fweparU ; Dried Aluriate of Soda, tm parh. Let 
them be well rubbed liOgether in an carlhcnwarc mortar, that a most sulitile powder 
may bii formed * then, w® a heat gradually raised, let the Corrosive M udate of Mercury 
be sublimed into a proper receiver. • 


Fig. 113. 



Sulphate of mercury is usually jircjiarcd by submitting the sulphuric 
acid and mercury to heat in an iron pot, set in brickwork, over a proper fire, 

and under a hood or chimney to 
carry off the vapour of sulphurous 
acid (fig. M2 a)^ (see autey p, 848). 

The mixture of snlpliate and com- 
mon salt is subjected to sublimation 
in an earthen alembic placed in sand 
contained in an iron pot; or in an 
iron pot lined with clay, and covered 
by an inverted earthen j)au (as in 
fig. 142 h). The same pot, udth a 
different head, may be used in the 
preparation of calomel. 

^^^]he nature of the changes which 
oi8i;,& in the manufacture of persul- 
phate of mercury have been already 
explfiined (sec an te, pp. 846 and 848) . 

When this salt is sublimed with 
chloride of sodium, double decom- 
position takes place, and we obtain 
perchljwrfBe of mercury and sulphate 
of soda, Hg0,S03 + NaCl=IIgCl + Na0,S03. 

2. Perchlojide of mercury may also be procured by the direct union of its 
coiistitueiitir?^^irorine and mercury. Dr* A. T. Thomson^ has taken out a 
patent for this process. 


'r-'-A 

ft ■■ '■ 


Lj ..y ,■■■ 

... . 
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Furnaces for the preparation of Corrosive 


a. Furnace for the preparation of the persulphate 

of mercury. When the operatiou is goini; on, 
an iron plate is snspeiided in front of the 
hood, to prevent the escape of vapour. 

b. Furnace for the sublimation of the perchloride. 


Chemical Gazdie, vol. i. p. 223,, 1843. 
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Properties. — ^As usually met with in comme itje, percliloride of mercury is 
a semi-tpiispai^nt crystalline mass, in which perfect crystals are rarely found. 

Occasionally, however, they are obtained cither by slow sub- 
Eig. 11^3. ' limation, or from a solution of the salt. Their form is the 



riglit rhombic j>rism. Their specific gravity is about 5*ii 
(5’14 to 5*42, Liebig). The taste of this salt is acrid, cop- 
pery, and persistent. When heated it fuses, boils, and vola- 
tilizes: the vapour is very acrid. It is soluble in about 
tliree times its weight of boiling, and in about eighteen or 
twxjity times its weight of cold water : the acids (especially 
hydrochloric) and the alkaline chlorides increase its solubility. 
It is soluble in seven parts of cold or three and a half parts 


Cryatal of boiling alcohol. Ether dissolves it more readily tliail 

Perehlorido of alcohol, and will even separate it from its watery solution ; 
Mercury. and hence is spmetimes employed to remove it from organic 


mixtures. 


An aqueous solution of pcrchloride of mercury readily undergoes decompo- 
sition, especially wlicn exposed to solar light ; calomel is precipitated, and 
hydrochloric acid set free. This change is facilitated by the presence of orga- 
nic substances, — as gum, extractive, or oil ; whereas it is checked by the 
presence^ of alkaline chlorides. 

Albumen forms a wliitc precipitate with an aqueous solution of pcrchloride 
of mercury. This preci))itate is slightly soluble in water, and consists, ac- 
cording to Lassaigne,^ of albumen, 98*45, and j)crchloride of mercury, 6*55. 
But, aotiording to tlie cxi)eriinents2 of Jtose, Gcogliegan, Mulder, Marchand, 
and Eisner, it consists of from 10*278 to 11*192 of oxide of mercury, and 
from 89*722 to 8S*8()8 of albumen. Eibrin forms a similar white compound 
with corrosive sublimate. When albuminous and fibrinous textures are iin- 


mersc^d in a soliition of this salt, combination takes place, the tissue contracts, 
increases in density, becojiics whiter, and does not putrefy. Hence it is em- 
ployed by the anatomist for hardening and preserving cert*ain parts of the 
body — as the brain. 

A solution oj pcrchloride of mercury possesses some of the characters of an 
acid. Thus its solution reddens litmus, and it unites with the chlor-bases (as 
chloride of sodium), forming the double salts called hydrarffyro-vhlorides. 
Litmus which has b()(in reddened by a solution of percliloride of mercury has 
its blue colour restored by cldorij^ of sodium. 

Characteruiics . — Percliloride "of mercuiy is recognised by the following 
characters : — 


o. Heated in a tube by a spirit lainj), with caustic, or the carbonated Iked alkalies, an 
alkaline cldodde is formed, oxygen, and, if a carbonate be used;! carbonic acid gases are 
evolved, j;ind metallic mercury is sublimed and condensed in tbe form of globules on the 
sides of the tube. 

Lime-water causes a -yellow precipitate f hydrated red oxide of mercury). 

The supernatant liquid, acidified with nitric acid, yields witli' nitrate of silver a wliite 
precipitate (AgCl) insoluble in excess of nitric acid. It* the pcrcL^oride be in excess, 
the precipitate is brick-red (oxichloride of mercury, H^Cl,3HgO). "'•.u 

y. Caustic ammonia, added to a solution of the perdhlorlde, . causes a whiiw. precipitate 
(chlOro-amidide of mercury, HgCl,lIgAd=IIg^,Cl,NlP). 


^ Journ, de Chim. Med, iii. 2c s^r. 161. 

2 Sobernheim, Physiologie der Arzneimrkungen, p. 67, 2fe Aujfl. 1843. 
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d. The alkaline mono-earhomtes tlirow down a brick-red prccipitat(i (H|;rCl,3HgO) ; the 
alkaline bicarbonates cause optdesceiice but no immediate precipitate ;|iu a lew minutes, 
however, a dark reddish precij^itatc (ligCl,3HgO) is formed. \ 

€, Iodide of potassium occasions a scarlet precipitate (Hgl)) soluble in cxc(^ss, either 
of iodide of potassium, or of pcrchloridc of mercury ; the i)rccipitatc freciuently appeiu*s 
at lirst of a yellow colour, though it quickly becomes scarlet. 

Frotochlorlde of tin added in excess to porchloride of mercury, causes first a white 
precipitate (calomel), and afterwards a greyish powde.r, composed of rcguliiic mercury, 
wJiich falls dowui in a finely divided state. iigCl-l-SnCl=Hg4-SjiCl-. 

7 ). Hf/drostUphurio acid in excess passed through a solution of pcrchloridc of mercury, 
occasions a black precipitate (HgS). If the perehloridc be in excess, a white precifitato 
{chloro-sulphmret of mercury, 21igS,HgCl) is obtained. 

;&■. Ferrocyauidc of potassium ciuiscs a white precipitate (ferrocyanide of mercury) , 
t. Albumen causes a wliitc precipitate when added to a solution of corrosive suolimaie. 
K. Galvanism. — Drop the suspected solution on a piece of gold (as a sovereign), and 

ft ^cy, so that it may touch, simultaneously, the gold 
TIG.. 4 M. and the solution; an electric current is immediately produced, 

■ ^ , the porchloride is decomposed, the mercury attaches itself to 

f xicgatiye eh^ctrode ^r pt>lc), namely, the gold, while the 

/ chlorine unites with the hon of the posit, ivt*. elcjctrode (or pole) 

to form chloride of iron. Tlui relative jiosition of the gold, 
\ ^ solution, will be evident from the fig. J44, 

jj and the arrows point out tln^ direction of the electric cur- 
(I fy rent. The silver stain left on the gold is readily removed by 
heat. 

Composition. — ^T lie composition of this salt is ns follows : — 

At. JEq. JFL Fer Ct. Turner. Fots. Sp. Or. 

Mercury 1 ... 100 ... 73*8 ... 73*53 ! Ahipour of Mercury 1 ... C'U7 


35-5 ... 20-2 


PtTchl. of Mercury... 1 ... 155 5 


. 20*47 ('bloriiic Gas.. 


300*00 I Vapour of CorroBivc Subliiuatc 1 ... 9*44 


Pu rity. — Pure pcrchloridc should be white, dry, totally vapourized by heat, 
and completely soluble in water, alcohol, or ether. 

It liquifies by lieat, and sublimes. It is totally soluble in water and siilpburic etlior. 
Whatever is Ihrowni IVom water, cither by solution of pot ash or lime-w^atcr, is of a reddish 
colour: or, if asufiieicnt quantity of w^ater be added, it is yellow*. This yellow substanet*, 
by heat tuuits oxygen, and runs into globules of mercury. — FA. Lund. 

It sublimes entirely by heat ; and its powder is entirely and easily soluble iii sulphuric 
ether.— P/i. Ed. 

Physiologicai. Effects, a. On Vegetables . — The effects of solutions 
of pcrchloridc of mercury on plants have been ^^xamiiicd by Sc^guin, and sub- 
sequently by Marcet and Macairep and from tlieir experiments it appears, 
tliat when growing plants are immersed in a solution of this salt, part of the 
poison is absorbed, a. change of colour takes plucij in the leaves and stems, 
and death is prodaOed. It is equally poisonous to cryptogamic i)lants. 
Hence vegetable tiss^ues soaked in a solution of it are no longer adapted for 
the development of the Mcrulius laehrymansy^w^ of other fungi known 
under the name of the dry rdt. This, in fa(^l<Ts the ])rinciple adopted by 
Mr. Kyan^ for tl\^ preservation of timber, and whicli is now practised by the 
Anti Dry Company? . 

/ 3 . On l^nimals generdtly, — The effects of corrosive sublimate on animals 

* Candolle, FAys. Vey. 1332. * 

2 Land, Med. Gaz. xvi. 030# Vide also I)r. Dickson’s Lecture on Dry Lot, Loud. 1837. ^ 

® See^Kcraudreii, l)es Proprietes du Sublime Corrosif pour la conservation du bois, ct des effeU 
de cette preparation sur la sante des marine, iu ihe Mem. BajPde Acad, de Med. t. v. p. 41, JViris 
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have been examined by EttmuUer, Wepfer, Sprmgel, Sir Benjamin Brodie,i 
Campbell^ Lavotrt}^ Smith, Qaspapd|:,Orfila,2 Sdmbarthimbd Bostock. An 
abstract (>f these will be found in ^he works of Wibmer,^ and Cliristison.'^ 
Dogs, cats, horses, rabbits, and frogs, are the animals on whicli the experi- 
ments have been tried, and on which sublimate has been found to exercise a 
poisonous operation, and the same kind of effect is presumed, from analogy, 
to be produced oil all other apimals. The results of these experiments have 
been so briefly yet clearly stated by Dr. Christisoii, that I ; >|jiiinot do better 
thandCiuote liis words : — '^Corrosive sublimate causes, wIiot" swallowed, cor- 
rosion of the stomach j and in whatever way it obtains entran^feiv into the 
body, irritation of that organ and of the rectum, inflammation of the lungs, 
depressed action, and perliaps also inflammation of the heart, oppression of 
the functions of the brain, and inlianiniation of the salivary glands.*^ I may* 
add, that mercuriid foetor and salivation have beeii observed in toses, dogs, 
and rabbits. 

y. O// Man. — aa. In mnall or (herajwutic doses, as from one-ciglithiio one- 
fourth of a grain, it fre(jiiently exerts a beneficial effect on diseases (syjfliilitic 
erupri^ns, for example), without producing any obvious alteration itf the actions 
of the different organs. Occasionally, especially when the stom«^!fpid bowels 
are in an irritable condition, it gives rise toasensation of warmthintKbepigastrinm, 
and causes nausea, griping, and purging. In such cases it is best to diiriiiiisli 
the dose/ and conjoin opium. By re])erition, w^e frequently observe, that the 
pulse becomes somewhat excited, and if the skin be kept w^arin, pefepiratioti 
IS oftentimes brought on ; at other times the quantity of urine is ihereased. 
Continued use of it causes salivation ; but it is said (and I arn disposed to 
coincide in this statement) that corrosive sublimate lias less tendency to 
occasion this effect than other preparations of mercury. Maximilian Locheiy'’ 
who, from the ycJir 1754 to 1762, cui*ed 4,880 patients affected with the 
venereal disease, at St. Markus Hospital, Vienna, by the exhibition of* tliis 
remedy, says that no person died, or experienced the least painful or dangerous 
symptoms, in consecjuence of its use. He was, how^ever, exceedingly cautious 
and careful in its employment, and always stopped its administration on Ihe 
first /appearance of salivation. Van Swieten says, I convinced, from 
repeated cxpciricnce, that the menstrual evacuation is not;' 'distm*bed by the use 
of this remedy 

Chronic imisoninfj. — In someivhat larf/er doses, or hy the long- 
continmd me of the hefore-'tiienifloned small doses, gastro-enteritis, and all 
the usual constitutional effects of mercury, are brought on.. Thus heat and 
griping pain in the alimentary canal (particularly in the stomach and rectum), 
loss of appetite, nausea, vomiting, purging, ahd disorefepd digestion, are the 
gastro-enteritic symptoms. The pulmonary organs, not unfrequently 
become affected; the patient complains of dry cougS^ pain in the chest, 
disordered respiration, and Moody expectoration. Coupling these symptoms 

— ^ : 

1846. I have seeu wood Wliich bad been .prepared by Kyan’S jirocess, and ^^hich became black on 
the application of hydrosulphuict of aiun^ouia (6he\ting tho «pre$e.^ of mevepry), covered with 
cottoiiy fungi which grew from it. Sir John Barrow, in Ids wood thus 

prepared is attacked bjtthe Teredo. . . ^ 

^ mi Trans, for j®l2, 

Toxicol. Gen. 

^ Wirlt. d. Arzii. u. Gifte. 

^ ^TreaL on Fotsons. 

^ Van Swietcuy Conimentarirs nfjoif Boerhaavt^.s Aphorisms^ xvii. 204. 
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with the effects said to be produced on the lungs of animals by tlie use of 
corrosive sublirnafey we have an import^t caution not to lidminister xit to 
patients affected with pulmonary disorders, — a cautioii, indeed, vniich Van 
Swieten gives; ^Mbr those/^ says he, ^^who have a husky/ dry breast, are 
troubled with a cough, whose nervous system is excessively irritable, and are 
subject to a liemorrhagq, bear not this remedy without deirimeut/^ 

yy. Acute poUoninri , — In very large doses corrosive sublimate acts as a* 
caustic ])oison, i)| virtue of its affinity for albumen, fibrin, and other constituents 
of the tissues. shall follow Dr. Christison, and admit two varieties of 
poisoning by it, in one of which ^Hhe sole or loading symptoms are those of 
violent irritation of the alimentary canal. In another variety the symptoms 
are at first tlic same as in the former, but subsequently become conjoined with 
•salivation and inflammation of the mouth, or some of the other disorders 
incident to.jncrcurial erethysm, as it is called.” 

Fird variety : Ga^o-enienlh . — In this variety fijic symptoms are analogous to those 
of other corrosive j3oisons : namely, violent himiing pain in. the mouth, throat, (esophagus, 
and stomach ; dlfficnlty of deglntitioii ; sense of sullbcation ; nausea ; violent vomiting, 
(iiicrease(lby every thing i;ak(in into the stomach) of mucous, bilious, or sanguineoiis 
matters. The soon extends from the stoTuacli over tiie wlioh^ abdomen, which hccomos 
acutely sensifeto' to the slight.est impression ; violent purging, often of l)loo(i ; inexpressible 
anxiety; hushed countenance ; restlessness; pulse q nick, small, and con traeto^d ; cold 
sweats ; burning thirsts ; short and laborious r(‘,spiration ; urine frequeriiJy suppressed ; 
and, lastly, various indications of a disordered condition of the nervous systcu), such as 
tendency tb stu])or, or even actual coma ; convulsive movements of tlie muscle of the face 
and extremities : sometimes diminished, sensibility of one of 1 lie limbs, or of the whole 
body ; or even jxiraplegia, , Occasionally death a))pears to n^sult from the powerful cflcet 
produc(!don the nervous system, or from exhaustion, or fr-om mortification of the bowels. 

Dr. (Iiristison points out tlie following characters as sciwing to distinguish poisoning 
by perchloride of mercury from that by arsenious acid : — 

1 . The symptoms begin raueh sooner. 

2. The taste is much more inieciuivoc; ! and strong. 

3. The acridity and irritation in the gullet is much greater. 

4. The countenance is fluslied, and even swollen ; wliereus, in poisoning by arsenic, it is usually 

contracted and ghastly. 

5. l?lood is more frequently discharged by vomiting and purging. 

0. Irritation of the . urinary passages is more frequent. 

7. jNervous atFectio%,<ftre more apt to come on during the first inflammatory stage, 

8. 'fhe eflects are more curable than those of arsenic. 

9. Bevifttions in the symptoms are more rare. 

To these 1 may add, tltat the whitened condition of the epithelium of tlio ntputli 
distinguishes corrosive sublimate poisoning from poisoning by arsenious acid. 

Becond variety : Gastro-enkrUiUi accompanied adth or followed hy mereunal erethym. — 
I here use the term erethysm in the sense in which it is employed by Dr. Chiistison, — 
naniely, to indicate all the secondary effects of mercury. In tliis variety, the symptoms 
first observed are thosfe^entiouod for the last variedy, but tlicy are followed sooner or 
later by those of infi^jfeat.inn of the salivary glands, and of tlie mouth and its neigh- 
bouring parts ; prolu|ffii|ivation, ulceration of the. nioutli, groat fador of the breath, and 
other Symptoms of tt Mld, already described. 

Corronve Buh^mate eater. — Pougue^dllc^ mentions congnon renort, that in 1800 

there lived at Constantinople a nrff called “ Sulciyirpi^yen/’ or SiileYmari the -eater of 
corrosive sublimate ” He was 1® years old, and, had taken su blimatc lor 30 years. In 
1797 his' daily, j^ose exceed drachm! Thoniton^, Hobhouse^ and Byron** refer to 

T" , .1 . . • . 

Voyage ert MSee a Cotistanfw^ple, vol. ii. p. 120, Paris, 1605, 

Fresmi Hi ate c^Xiirkeijj, p. 295, Loud. 1807. 

^ Journey ihromli Albania^ &c. p. 945, 1813. 

^ }Vorh, p. 765, 1837, 8vo. edition. 
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Pouqucville’s statement, but no writer that I have met with professes to have seen this 
extraordinary poisfii eater. The story is, doubtless, entirely faoulous, or, if foimded on any 
fact, !tas greatly exaggerated. Althougli use may lessen the effect of agents^ whose 
aciive force is dynamical (see antey p. 88), there is no evidence that by habit the jiihnity of 
the metallic salts for the organic constituents of the body is lessened. I have no hesitation, 
therefore, in refusing credence to Pou^ueville’s story. 

Uses. — Internally, it has been employed as a sialogogue, alterative, and 
" diaphoretic. 

The celebrated Baron Van Swicten ^ may be regarded as tlie principal 
introducer of corrosive sublimate into practice as a remedy for venereal 
dueaae^P' He seems to have been led to its employment from a suspicion 
that salivation was not requisite for curing this class of diseases \ and hence 
he was desirous of obtaining some mercurial "that could be diluted at will, 
and so tried in a very small dose.^^ Now corrosive sublimate possessed these* 
properties, and hence he commenced his experiments with it, and meeting with 
great success, recommended it^to Maximilian Locher, ^hose results I have 
already stated.^ The balance of evidence is decidedly favourable to the 
emjdoyment of this medicine as an internal remedy for venereal diseases. By 
its partizans it hiis been asserted to be a safe and eilicacious mercurial, to 
remove venereal symptoms in a very short space of time, and without causing 
salivation, merely by exciting diaphoresis. Its opponents^ state, on the other 
hand, that other mercurials are quite as eiffectual and speedy ; that the cure 
by corrovsive sublimate is not permanl^t; and lastly, that its corrosive and 
irritant properties render its employment objectionable. One of the latest 
advocates for its use is Dzoiidi,-''^ of Halle, who states that the best mode of 
using it is in the form of pills made with crumb of bread; aiid he 
gives the following formula for their preparation : — 1^ Ilydr. Sublim. 
Corros. gr. xij., splve in Aq. Distill, q. s., addc Micm Panis Albi, Sacchari 
Albi, aa. q. s. ut ft. pilulm nuracro ccxl. Of these pills (each of wiiioh con- 
tains one-twentieth of a grain of corrosive sublimate), four are to be administered 
daily, and increased until thirty (containing one grain and a half) are taken 
at a dose. The best time of exhibiting them is after dinner. In irritable 
subjects and painful affections, a few drops of the tincture of opium may be 
takeii with each dose. During the time the patient is under their influence, 
he should adopt a sudorific regimen (as is also recommended by Van Swieten), 
and lake decoction of sarsaparilla. 

In acute diseases few^ have ventured to employ perchloride of mercury : 
however, Schwartz gave it in hepatitis after the fever and pain had subsided, 
Sauter employed it in an epidemic scarlet fever, and Berends^ administered it 
in asthenic mahgnant fevers. 1 have already noticed (p. 8?6) Mr. Lempriere^s 
proposal to use it in fever as a sialogogue. 

In various chronic diseases it has been given as ^mlterative and dia- 
phoretic with occasional success. Thus in rheumatism, diseases of the bones, 

* Op.dt. • 

^ See also several papers on the use of perchloride in syphife, in tlie MHkal Observations and 
InmirioSy vols. i. and ii. ' ^ 

* For further historical details respecting its use, vide Observations %Kfhe Effects of 

various Articles of the at. Med, p. 99tet. seq. .v " '' 

* Vide Pearson, op. 

* Neue zuverldss. Ileilart. d. Lusts, in alien ihren Formen. &;c. 1826, in Richter, AusL Arzn. 
Bd. V. S, 590. 

® Richter, Ausfilr, Arzneim. v. 681 . 
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periodical pains, skin diseases, scrofulous affections, disorders of the nervous 
system, &c. In such it should be associated with diaphoretici (as antimony, 
sarsaparilla, fee.), warm clothing, &c. Not unfrequently opiates shWa be 
combined with it. • 

Corrosive sublimate is a valuable soriefacient in old dropsical complaints, 
as those arising from diseased heart, liver, or fiings. From f5ss. to f5j. of the 
liquor hydrargyri bichloridi may be taken every six hours for many days or 
even weeks without affecting the mouth. Under its use I have repeatedly 
seen dropsical symptoms disappear. •• 

As an Pitoternal remedy, it has been employed as a ratistic in substance 
(either alone or combined with arsenic) to cancerous ulcers, to parts bitten by 
rabid animals, to chancres, &c. : used in this way, however, it is mostly 
objectionable. In onychia maligna it is used with great advantage, mixed 
with an equal weight of sulphate of zinc, and sprinkled thickly upon the 
surface of the ulce|^ which is then to be covered with a pledget of lint 
saturat(^ with tincture of myrrh. ^ A Holulimi has been emjdoj^ed for various 
purposes : thus by Baurae, as already mentioned (see anidj p. 823)," for 
pediluvia, to produce salivation ; as a lotion in chronic skin disease (as lepra, 
})Soriasis, scabies, rosacea, &c.) ; as a wash to ulcers, particularly those of a 
venereal nature ; as an injection in discharges from the urinary organs ; as a 
eoUyrium in chronic diseases of the eye, especially those of a venereal .nature; 
and as a gargle in ulcers of the tonsils. In ohstinate gleet, where the con- 
stitution is not very irritable, an injection of a solution of corrosive sublimate 
frequently proves most cllective. A solution is sometimes used as a preventive 
for the venereal disease. 

I am informed tliat a most effective remedy for the contagious porrigo wliich 
spreads amongst cliildren in schools, is an ointment composed of from gr. ss. 
to gr. ij. of corrosive sublimate to an ounce of lard. 

Administiution. — It may be used internally in substance or solution. 
The close of it in substance is from one-sixteenth to one-eighth of a grain. 
Some advise it to be given to the extent of one-fourth of a grain, but in tliis 
(lose it is very apt to gripe and purge. Dzondi^s formula, already given, may 
be employed when we wish to administer it in substance. 

In solution, it may be exhibited dissolved in waUer (see liquor hydranjyri 
bichloridi) alcohol, or ether. 

For external me, a watery solution may be employed, containing from half 
a grain two or three gi*ains, dissolved in one ciunce of water. 

As an injection in gonorrhoea, from gr. i to may be dissolved in an ounce 

of water. 

Antidotes. — Several substances which decompose corrosive sublimate have 
been employed as aixti^|es. The most important of these arc albuminous 
substances, the hydrated sulphuret of iron, and a mixture of iron filings and 
zinc. 

’When corrosive sublimate il^ixed with all^^twn, a compound is formed 
whose chemical action on thd tissues is slight as compared with that of 
perchloride of m'^rcury. Hence the wlutes and yolks of eggs, milk, and a mixture 
of wheat-flo'iir, oatmeal (or barley meal), and water, are used -^s antidotes. 

Baron Th^iiard, the celebrated chemist, inadvertently sw^aUowfed a concentrated 


' United States Dispensatory, 
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solution of corrosive sublimate, but by the immediate Use of whites of eggs 
sullied 110 maiferial harm. Peschier ^ates that one egg is required for every 
four grmns of the poison. " 

Albumen retards, but does not prevent, the absorption of the poison, and 
consequently does not preclude Jthe production of the constitutional effects of 
corrosive sublimate. 

The use of hydrated mJjdmret ofiroti as an antidote for corrosive sublimate 
has been already noticed (see ante, p. 773). 

Admixture of two parts of finely-divided (iron filings) and one of zinc 
has been recommended by Bourchardat, with the view of reducing corrosive 
sublimate to the metallic state. 

Meconic acid and the soluble mccoyiates^ though by some supposed to be 
antidotes, have been shown by Mr. Allchin^ not to be so in reality. Thai 
opium is a valuable agent in poisoning by tliis mercurial salt cannot be doubted ; 
but its efficacy, though perlnj»)s in part chemical, is chiefly dynamical. Its 
resinous and colouring matter, as w^ell as, perhaps, to a certain extent, its 
meconic acid, forms wdth corrosive sublimate difficultly-soluble compounds. 
But its jiarcotic influence, by deadening the sensibility of living parts to the 
action nf irritants, is the chief source of the utility of opium in poisoning by 
corrosive sublimate. 

mm IIYDRARGYRI BICRIORIDI, L. ; Solutio?? of Bichloride of 
Mercury, (Take of Bichloride of Mercury; Ilydrochlorate of Ammonia, 
each, grs. x. ; Distilled Water, Oj. Dissolve the bichloride of mercury and 
hydrochlorate of ammonia together in wuter.) — Hydrochloratc of ammonia is 
used to increase the solvent power of the water. Each fluidounce eoTitains 
half a grain of corrosive sublimate. The dose of this solution is from half a 
Iluidrachm to two or three fluidrachms, taken in some bland liquid, as linseed 
lea. 

170. HYDRARGYRl AMIDO-CHLORroUM.-AMIDO- 
CHLORIDE OF MERCURY. 

Forrmda Hg2,CJ,N,H2=:HgCUIgAd. Equivalent Weight 251-5. 

History. — This compound wus discovered by Raymond Lully in the 
thirteenth century. Lemery pointed out two modes of procuring it, and henci^* 
it is sometimes termed Lettierfs white precipitate, to distinguish it from 
precipitated calomel, also called on the continent white precipitate.'^ It 
has had various other appellations, as cosmetic mercury {mercu rius,cosmeticus ) , 
white precipitated mercury [hydrargyrum preecipitatum album) ; and 
according to the \new taken of its composition, it has been called muriate of 
ammonia and mercury^ ammoniated snbmuria^ of mercury [hydrargyri 
mbmurias ammoniatuni%> ^im rnoniated merely ^ammoniacal oxychloruret 
of mercury y and an^wnio^hloiide of mWcury [hydrargyri ammonio- 
chloridumi) It is popularly c^fied white ^freci^dtute, ^or white oxide of 
mercury. 

Preparation. — All the British Colleges give formulae for the preparation 
of this salt. 


^ Pharmaceutical Journal^ vol. viii. p. 264, 1848. 
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The London Collega orders of Bichloride of Mercury, Jvj. ; Distilled Water, Ovj. ; 
Solution of Amtnoiiia, fSviij. ^ Dissolve the Bichloride of Mercury, witlithc applicution 
of heat, in the water. To this, when it is cold, add the Solution of Ammonia, freijuenly 
stirring. Wash the powder thrown down until it is free from taste ; lastly, dry it. 

The Edinburgh College directs of Corrosive Sublimate, Jvj. ; Distilled Water, Ovj. ; 
Afiua Airimonim, f5viiji Dissolve the Corrosive Sublinjate witJi the aid of heat in the 
Distilled Water; and when the solution is cold add the Aqua Aminoniai ; stir the whole 
woh ; collect the powder on a calico filter, and wash it thoroughly with cold water. 

The Dublin Colkge gives the following directions for its preparation : — Add to the 
lifpior poui'ed off from precipitated CalomS as much water of Caustic Ammonia as mr^y 
he sufficient completely to throw down the metallic salt ; which is to be washed with cold 
water and dried on bibulous paper. 

By the addition of atnmonia to a solution of percldoride of mercury, a 
white precipitate of the araido-chloride of mercury is formed, while there 
remains in solution half the chlorine of the percldoride combined with hy- 
drogen and ammonia, as sal ammoniac. 2HgClH-aNIP=ngCl,HgAd+ 
NH^HCl. 

The process of the Dublin College is apparently, though not in reality, 
different from that of the London and Edinburgh Colleges for the prepara- 
tion of wliite precipitate. The nitrate of mercury used for the prejjaring 
of precipitated calomel (see ante, p. 849) usually contains nitrate of the ■ 
oxide, as well as nitrate of the suboxide. When, therefore, by the addition 
of a solution of common salt, calomel is precipitated, some corrosive liubli- 
mate is left in solutioji ; and tliis yields amido-chloridc of mercury on the 
addition of caustic ammonia. 

Pkopkrties. — A mido-chloridc of mercury occurs in commerce in masses 
or in powder. It is white, inodorous, has a taste at first earthy, afterwards 
metallic. It is decomposed and dissipated by heat, giving out ammonia, 
nitrogen, calomel, and water. It is insoluble in alcohol. By boiling in 
U'ater we obtain a solution of liydrochlorate of ammonia, and a heavy yellow 
))owdcr (IIgCl,2HgO,IIgAd), which is insoluble in water. It is soluble in 
snl})huric, nitric, and hydrochloric acids. 

Characteristics , — ^When heated with caustic potash, it gives out ammonia, 
and forms a yellow powder {wfiite precipitated mercury and peroxide of 
mercury, Kane). The solution contains cliloride of potassium, and with 
nitrate of silver yields a white precipitate (AgCl), insoluble in nitric acid, but 
soluble in ammonia. Caustic ammonia does not alter white precipitate. By 
this it may, therefore, he distinguished from calomel, which yields a grey 
powder on the addition of ammonia. Protochloridfe of tin decjomposes white 
precipitated mercury, and separates metallic mercury. To these characters 
must be added the effect of heat, water, and acitte, as above-mentioned. 

Com -POSITION. — A mido-chloride of mercury has the following composition : — 


At, Bq.Wt, PerCt, Kane.^ RiepeL 


Mercury 2 .. 200fl. 79'522 .. 78*60 .. 78*85 I 

Chlorine 1 .. 85*5.. 13*35 .. 13*86 I 

Nitro^:eu 1 .. U ?(P66 

Hydroiren 2.. 2 f795.,/®^^ ' 


Amido-Cliloride of MercuryT 1 .. 261*5. . 99*998 .. 98*82 .. 99*06 

HO 0*58 


Or At, Bq,Wt, PerCt, 


99*40 


^ Trans, q^the Royal Irish Academy ^ vii. 423. 
3 K 
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According to HeimeD and Mitscherlich^ its composition is 2HgCI,NH3, 
EQI. Mr. Mips3 regards it as a impound of HgaHgO,NIP. 

PoiiiTY. — ^his compound is largely adulterated with sulphate of lime. T 
have one sample containing one-third of its weight of tliis substance. Car- 
bonate of lime and of lead a|:e sometimes employed to mix with it. Pure 
white precipitate, tlirowii on a red-hot shovel, is dissipated without any 
residuum ; whereas the above impurities remain. The carbonates are re- 
cognized by their dfcrvcscciice on the addition of hydrochloric acid. 
Sulphate of lime may be detected by boiling the suspected substance in 
distilled water, and applying the tests for sulphates and calcareous salts, as 
before directed. 

Totally cva])()ratod by beat. When dif^esied with acetic acid, iodide of potussiinn 
throws down nothing eitlier yellow or blue. The pow der rubbed with lime-water doV,s 
uot become black. It is totally dissolved witb liydrocliloric acid without elferveseenee. 
When heated with solution of potasli it be(;om(;s yellow, and emits aminoiiia. — r/i. Loud, 

The iodide of potassium is employed to detect lead or starch in the acetic 
solution. If lime-water occasion a black precipitate, it indicates the presence 
of a protosalt of mercury. 

PHYSIOLOGICAL EFFECTS. — Its actioii Oil the body is very inijicrfeciiy 
known, no recent experiments having beeu, made with it. It is usually 
considered to be highly poisonous, and soniewliat similar in its operation to 
percliloridc of mercury. Palmarius and Naboth'* have reported fatal cases of 
its 

IJsES.— It is employed as an external agent only ; commonly in the form 
of an ointment. It is an efticacious application in various skin diseases — as 
porrigo, impetigo, he.r])es, and ev(in scabies; also in ophthalmia tarsi. Among 
the lower dasis^es it is commonly used to destroy pediculi. 

Antidote. — See corrosive mhlimate, p. 8()»‘k 

raeCENTllM IIYimMlGYlU L. ; Um/uentum Prec^ 

cipitati alhi, E.; UtHfUentum llydrartjyri Huhmuriatis Ammoniatiy ]). ; 
Ointment of White Precipilate, (WHiite Precipitate, 5.1- ; Lard, siss. 
Mix.) — Stimulant, alterative, and detergent. Used in various skin diseases 
as above mentioned. 


m. HYDRARGYRf 10DIDA.-I0D1DES OF MERCURY. 

Tliree of incrcilry and iodine are known. They are as follows : 

iSttbiotliil of Mercury {prododide) lIg‘T 

{scsfjuiodide) HgU® 

l^ioSSe {liniodidi') I Jgl 

Of these the first and tire used in medicine. 


^ Qmrie'rhf Journal of Science^ xviii. 297* 

* Am. (Jhm. xxxv. 428. 

^ Trayislaiion of 1M London Tharmmopeda. 
^ Wi bluer, Wirk. d. Arzn. iii. 64. 

* Vide also Giueliu, Airp. 160. 
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1. Hydrargyri Subiodidum.— Subiodide of Mencury. 

Formula Equivalent Weight 326. 

Hjstouy. — This corappund is commonly called protiodide of mercury 
{hydrargyri iodidum), or iodide of mercitry [hydrargyri iodiduty). 

It may be distinguished also as green mhiodide rf mercury {hydrargyri 
mhwdidum viride^ 

Peep A RATION. — There are several methods of preparing it. 

^The London College orders of Mercuiy, 5]. ; Iodine, 5 ^'- ; Alcohol, as much as mag he 
sifflieieul. Hub the Mercury and Iodine together, adding the alcohol gradually, until 
gl()l)uli‘s arc no longer visible. Dry tlic ])owder immediately, with a gentle heat, without 

the acc(5ss of light, and keej) in a wcll-stoppcrcd vessel. 

• 

Tri this process the mercury and iodine enter into combination. The alco- 
liol facilitates the union by dissolving a portion of iodine and forming with 
the remainder a pasty mass. Home red or periodide is usually first formed, 
and is afterwards transformed into the green or subiodide by uniting with 
nKTCiiry. 

Tliis process succeeds well when small (juantities of iodide are to be pre- 
])ared; but it is scarcely iijiplicablc to the jneparatiou of large (juauti ties, 
owing to the gn^at licat wliicli is evolved, by whi(di iodine is volatilized^ and 
some red or jieriodidc formed. Houbeiran^ says that the mass sometimes 
inflames, and escap(?s from the mortar with a kind of explosion. To avoid 
these inconveniences small (juantities only (seven or eight ounces, for example) 
should be prepared at one time, and tlie (jiiantity of alcohol should be aug- 
mented. 

Anotlier mode of preparing it is by the addition of solution of iodide of 
])otassium to a solution of the suboxide of mercury, acidified with a very 
sirr.dl quantity of nitric acid, as long as a greenisli juccipitate is produced. 
Tlicrc are, however, some ditficulties in this mode of ju’ocecding. A sub- 
nitrate of nujrcuiry is a])t to be ])rec*ij)itaied with tlie subiodide, and if, to 
avoid this, we use excess of nitric acid, this decomposes the iodide of potas- 
sium and sets iodine free, which combines with the subiodide to form the red 
or ])eiiodide. If the solution of protonitrate be added to that of tlie iodide 
of potassium, metallic; mc^rcury and red or ])erifldidc are ajit to be formed : 
the latter is at first dissolved, but is afterwards deposited with the subiodide. 

Properties. — It is a dingy green powder, whoso sp. gr. is 7*75. It is 
insoluble in water, alcohol, or an aqueous solution of chloride of sodium ; 
hut is soluble in ether, and sliglitly so in an aqueous solution of iodide of 
potassium. When heated^: quickly, it fumes, and^sublime^ in a^ed crystals, 
wliich become yellow by cooling. Solar liglit decomposes it, and changes its 
colour. Heated with potash, it yields iodidS of potassium and reguline 
mercury. • 

When recently prcpaiTd it is yellowish, and when heat is cautiously applied it sublimes 
in red crystals, wliich afterwards become yellow, and then by access of light they blacken. 
It is not soluble in cliloride of sodium. — PA. Ijoud. • 


^ Nouveau Traite dt Vharmacie^ t. ii. p. 3, 2n(lc (id. 
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CoMFosm^.-— It consists of 

/ Atoms. 


Hercui^ B 

Iodine 1 

Iodide of Mercury* 1 


Eq. Wt, 

Fer Cent. 

200 

..... 61-35 

126 .... 

88*65 

826 ..... 

..... 100*00 


Physiological Effects. — It is a powerful irritant poison. A scruple 
killed a rabbit within twenty-four hours, and a drachm destroyed a pointer 
d(5g in five days.^ 

In small but repeated doses, it appears to exercise a specific influence over 
the lymphatic and glandular system. Two grains tiiken daily caused saliva- 
tion in two instances.2 

Uses. — It has been used in syphilis and scrofula, especially when they 
occur in the same individual. LugoP employed an ointment of it in those 
forms of external scrofulous disease wliich resemble syphilis. Ricord'* gavci 
it internally with good ellect m syphilis infantum. Biett® has successfully 
employed it in syphilitic ulceration and venereal eruptions. 

Administhation. — The dose of it for adults is from one grain gradually 
increased to three or four, llicord gave from one-sixth to one-half of a grain 
to^children of six months old. Biett employed it internally, and also exter- 
nally, ^in the form of ointment, to the extent of twelve or fourteen grains 
daily, by way of friction. 


L VmiM HYDRARGYRI lODIDI, L.; Pitls of Iodide of Mercury. 
(Iodide of Mercury, 5j. j Confection of Dog-rose, 5iij. ; Ginger, powdered, 5j. 
M.) — Eive grains of these pills contain one grain of iodide. The dose, there- 
fore, will be from five grains to a scruple. 

2. IINGUENTUM HYDRARGYRI lODIDI, L.; Ointment of Iodide of Mer^ 
cury. (Iodide of Mercury, I White Wax, 5ij. ; Lard, Svj. M.) — This 
is used as a dressing for scrofrdous ulcers, or for syphiHtic ulcers in scrofu- 
lous subjects. It is also employed in tubercultir skin diseases,— as lupus, 
rosficea, and sycosis.® 


Hydrargyri Periodidum.— Periodide of Mercury. 

Formula Ilgl. Equivalent Weight 226. 

History. — This compound is usually termed biniodide of mercury 
{hydrargyri biniodidum). It is also called the deutiodide of mercury. 

Natural History. — It is’found native in Mexico, in the form of reddish 
brown particles. 

Preparation. — Both the London and Edinburgh Colleges give directions 
for the preparation of tlj^ compound. 

The London College orders olSg^crcury, 5j-’; Iodine, Jx. ; Alcohol as much as may he 
sufficient ; rub the mercury and iodine together, adding the alcohol gradually, until the 

^ Cogswell, Essag on Iodine and its Compounds^ p. 160. « 

- Biett, Lancette Fran^aise, Join 1881. 

^ Essags on the Effects of Iodine in Scrofulous Disorders, by Dr. O’Shaughnessy, p. 170. 

^ Lancette BrangaisCy 1836, No. 65. ' 

* O'Shaughnessy^B Ikans. of Luff oVs Essays, p. 201. 

^ Rayer, ^eat. on Shin Diseases. 
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globules are no longer visible. Dry the powder immediately, with a gentle heat, without 
the access of light, and keep in a well-stoppered vessel. • 

The Minhurgh College directs of Mercury, ; Iodine, Jijss. ; Conceptrated Solution 
of Muriate of Soda, a Gallon. Triturate the Mercury and Iodine together, adding occa- 
siomilly a little rectified spirit till a uniform red powder be obtained. Reduce the product 
to fine powder, and dissolve it in the solution of mhriate of soda with the aid of brisk 
ebullition. Edter, if necessary, through calico, keeping the funnel hot ; wash and dry 
the crystals which form on cooling. 

In these processes the iodine and mercury combine to form the per-, or 
biniodide. The alcohol facilitates the combination by dissolving part of the 
iodine, and forming a pasty mass with the remainder. 

The solution of common salt employed by the Edinburgh College serves to 
sejiarate the per- or biniodide from any subiodide (which is insoluble in that 
licjuid), as well as to obtain the biniodide in a crystalline form. 

Considerable inconvenience is experienced in obtaining large quantities of 
the periodide by the above process, on account of the great heat evolved whon 
mercury and iodine are rubbed together. 

Per- or biniodide of mercury may be readily obtained by mixing solutions 
of perchloride of mercury and iodide of potassium. One equivalent or 135 5 
grains of corrosive sublimate are required to decompose one equivalent or , 
165 parts of iodide of potassium. HgCl+KI=Hgi-f KCL ^ '' 

111 order to’ obtain a fine-coloured per- or biniodide, and to ensure the 
absence of perchloride of mercury in the product, a slight excess of iodide of 
potassium should be employed. This, indeed, holds a little biniodide of mer- 
cury in solution, but the quantity is inconsiderable. A large excess of iodide 
of potassium combines witli the biniodide, and forms therewith a soluble 
double salt (HgI,KI). If the perchloride of mercury be slightly in excess, a 
pale-red precipitate (composed of biniodide of mercury with* a little per- 
chloride) is obtained. A great excess of perchloride of mercury keeps the 
])eriodide in solution. 

PiioPERTiBS. — Periodide of mercury is a dimorphous substance; its colour 
and crystalline form varying with its temperature. 

a. Bed Periodide of Mercury . — At ordinary temperatures, and as usually 
met with, periodide of mercury is a scarlet red powder, whose sp. gr. is from 
6*2 to 6*32. It is insoluble in water, but soluble in alcohol, some acids, 
alkalies, and solutions of iodide of potassium, chloride of sodium, and of 
many of the mercurial salts. Wlicn dissolved to saturation in a hot solution 
of either iodide of potassium or iodide of zinc, it is deposited on cooling 
ill the form of square octohedrons. When heated, the red periodide becomes 
bright yellow, and then fuses, forming a deep*ruby-red or amber-coloured 
licluid, which by cooling congeals into a yellow crystalline mass (mr, fi). 
This, by further cooling, or by mechanical disturbance, or by partial disinte- 
gration, suddenly assumes a scarlet colour : the chaugjp cominenciug in the 
latter case at the point ruptured.^ If the heat^be raised sufficiently, the 
fused periodide is volatilized, and sublimes in the form of yellow right rhom- 
bic pisms {var. jS) ; 1)ut if the temperature be very slowly raised, aud the 
sublimation be carefully conducted, red crystals, having the form of square 
octohedrons, are obtained. 


Warington, Mmo^s of the ChemiccU Sacietiji vol. i. p. 85, 1843. 
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Yellow Periodide of Mercury. — ^This is obtained by heating the red 
periodyie ; by -fusing and partially cooling the red ’ periodide \ by subliming 
the red periodide ; and also by precipitation from a solution of a persalt of 
mercury by iodide of potassium: in the latter case the yellow crystalline 
grains soon dissolve, and at tht same time crystals of the red periodide make 
their appearance. The citron yellow crystals of periodide belong to the right 
prismatic system : they ure not permanent, but readily pass into the red state. 

^Qharact eristics. — Heated with carbonate of potash in a tube, it yields 
metallic mercury, which is volatilized : the residue is iodide of potassium, 
recognizable by the tests belbre described (see ante, p. 49()). Prom the 
subiodide of mercury it is distinguished by its colour and its solubility in a 
solution of chloride of sodium. The effects of lieat on it, and its solubility in 
iodide of ])otassium, arc other characters which serve to recognise it. 

Composition.— Its composition is as follows : — 

Atoms, * Eq. Wt. Ear Cmt. VoJs. 

Mercury 1 100 44*25 Vapour of Mercury 1 

Mine 1 126 55 75 Vapour of Iodine 1 

Biniodide of Mercury I 226 100*00 Vapour of Iodide of Mercury . 1 

Purity.— The presence of persulphuret of mcrcui^ in it may be recognised 
by fusion with caustic potasli in a glass tube, by which a mixture of sulj)huret 
and iodide ot potassium is obtained : the existence of sulphur may be proved 
by the evolution of Iiydrosul])liuric acid on the addition of a mineral acid. 

By heat, cautiously applied, it is sublimed in scales, which soon beporac y(;llow, aiul 
afterwards, wdicn they art; cold, red. It is partially soluble in boiling rectiii(‘d spirit, 
which affords crystals as it cools. It is altcniatcly dissolved and prccijiif ated by iodide 
ot potassium and bicliloridc of mercury. It is totally soluble in chloride of sodium. — 
Eh. Loml. 

“Entirely vaporizable: soluble entirely in 40 parts of a concentrated solution of 
muriate of soda at 213”, and again deposited in fine red crystals on cooling.”— iVz. Ed. 

Physiological Effects, a. On Anwials . — A scruple killed, ^.rabbit in 
twenty-four hours : the stomach was found preternaturally reddened. Ton 
grains, dissolv(;d in a solution of iodide of potassium, and given to a dog, 
caused vomiting, pain, tenesmus, and depression ; in four or five days the 
animal was well.^ Maillet^ has also made some experiments with it. v 

On Man. — It is a pow^erful irritant and caustic. It is nearly as powT^r- 
ful as the perchloride of 'mercury; indeed, Eayer^ considers it more active 
than the latter. Ap])lied to ulcers, in the form of ointment, I have known 
it cause excruciating pain. • Left in contact with the skin for a while, it 
induces, says Payer, a most intense erysipelatous inflammation. It recpiircs 
to be administered internally with great caution. Like otner mercurial com- 
pounds, its repeated use causes salivation. 

IfsES.— It has beenTiBgWt^^l the same cases [i. e. syphilis and scrofula) 
as ti^'^biodide of mercury^ian wliich it is much more energetic. Breschef^ 
applied it, in the form of ointment, with great success ki a case of obstinate 

^ Cogswell,* on. Iodine, p. 164, 

^ * Jonrn, de Chim. Med. iii. 643, 2dc serie^i^k*'; 

® Treatise on Sldn J)iseases, by Dr. 'Willis, p. 79. 

^ O’Shaughnmy’a Trans! . of Lu^ols Iksays, p. 204. 
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ulceration (thought to have been carcinomatous) of the angle of the eye. In 
the form of 'k dilute and thin ointment (composed of periodiAe of rrjorcury, 
gr. ij . ; cerate^ 9ij. ; and almond oil, ^j*) it has been used in# opacity of the 
cornea. 1 In obstinate ophthalmia tarsi, with thickening of the meibomian 
glands, it has also been successfully employed. 

Administration. — It should be given in doses of one-sixteenth of a grain, 
gradually increased to one-fourth of a grain. it may be exhibited in* the 
form of pills, or dissolved in alcohol or ether. 

1. lINGUENTUM HYDMRGYRl BMODIBI, L.; Ointimmt of BiinoiVid, 
of Mercury, (Biniodide of Mercury, 5j. ; White Wax, Jij. ; Lard, Jvj. M.) 
Used in the before-mentioned cases. Ihr ordinary purposes it will re([uirc to 
be considerably diluted. 

2. LIQUOR HYDRARGYRI lODO-ARSENITIS ; SolHiionof tlu^ lodo^Arsenlte 
of Mercury; Liquor Hydriodatifi Arnenicl et Hydraryyri ; 

Solution, This solution was introduced into medicni use in N ovember 15^]), 
by Mr. Donovan,^ who gave the following directions for its preparation : — 

“Triturate 0*08 grains of finely levigated inetallio arsenic, 15 '88 grains of mercury, and 
60 grains of iodine, with onc.dra.clmi nii;asur(^ of alcohol, until tlu^ mass has become dry, 
and from being deep browuj has become pale red. Pour on eight oujie(‘s of distilletb?': ;.,!^ 
and after trituration for a few niomcuts, transfer the whole to a flask; add half^i. drfielmi 
of hydriodic acid, prepared by the acidification of two grains ol* iodine, and boil for a 
few minutes. When tlie solution is cold, if tlnu’c be any dclicicmey of the original eight 
ounces make it up exactly to that measure with distilled water, linally, filter.” 

When thq. arseiiicum, mercury, and iodine, are trituraled together with the 
alcohol, the iodine combines with the metals. The ([uautity of iodine is about 
sufficient to convert the arseiiicum into the teriodide, Asl'b and tlio mercury 
into the periodidc, Hgt. We may therefore regard tliis solution as essen- 
tially consisting of these two iodides in solution or combination. Mr. Dono- 
van considers that, by solution in water, these two become converted into 
hydriodates ; but there is no evidence of this. 

EacEj^pidrachm of this solution contains a (juantity of teriodide of arsenic 
cquivaleiit to one-cightli of a grain of arseiiious acid; and of per- or iodide of 
mercury, equivalent to a quarter of a grain of the peroxide of mercury. In 
addition, it also contains a minute portion of hydriodic acid, which Mr. l)o- 
novaii estimates as equal to three-quarters of a grain of iodine. 

^^The colour of the solution is yellow, with a,])ale tinge- of green; its taste 
is slightly styptic. It cannot be properly conjoined witli tlie tincture of 
opium, or with sulphate, muriate, or acetate of moiqihia; for all these produce 
immediate and copious precipitates in it. Ilcnce, if opiates are to be used 
during the exhftiition of this arsenico-mcrciirial liquor, they must be taken at 
different periods of the day. Tincture of gingei* piuduces no bad effect. The 
following formula is proper : — l^Liq. Hydriodati.s A/seiiici et llydrargjTi, 5ij. ; 
Aqua 3 Distillatse, Siiiss. ; Syrupi Ziiigiberis, |gvv; Misce. Divide m^haustus 
quatuor. Sumatgr unus mane nocteque.^^ (Donovan.) Eacli If these 
draughts contains the equivalent of one-sixteenth of a grain of arsenious acid, 
and the equivalent of one-fourth of a grain .of the ixTOxide of mercury. 

* Griiii* and Waither’a Journ.f, Chir, Bd. 13. 

* Dublin Medicat Joumaly vol. xri. far November 183^ ; and Fharmaceniical Journ. vok i. 
p. 425, 1!J42. 
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The division into draughts is here necessary ; first, to insure acciiracy of the 
dose, so essentfel in the case of tliis active medicJne ; and, next, to prevent 
injury to the ingredients by the use of a metallic spoon as a measure, the 
general way in which, unfortunately, the dose of a medicine is determiried.^^ 
(Donovan.) ' t 

On repeating this process, Soubeiran^ found that a portion of arsenic re- 
mained undissolved ; he has, therefore, proposed the following simple substi- 
tute^ fpr Donovan^s formula ; — ^Teriodide of arsenic, one pa rt; periodide 
(bimodide) of mercury, one part; water, 98 parts. To make f^viij. on this 
principle, take teriodide of arsenic, gr. xxxv. ; periodide (biniodide) of mer- 
cury, gr. xxxv. ; boiling distilled water, Bviij. Triturate until dissolved, and 
then filter the solution ; and, if necessary, add water to make exactly 5viij. of 
solution. * 

Soubeiran's solution is somewhat stronger than Donovan^s. The following 
shews the comparative quantities of the active ingredients in the two 
solutions, reduced to Erench grammes : — 

Donovan. Soubeiran. 


Arsenic 0'158 grammes 0165 grammes. 

Mercury 0*400 “ 0*445 “ 

Iodine I SIS “ ; 1*489 “ 


Soubfeiran’s solution contains exactly one-hundredth part of each of the 
iodides. 

Both Donovaif s and Soubeiran^s solutions contain the teriodide of arsenic 
and periodide of mercury, and, therefore, combine the effects of both of these 
salts. It sometimes occasions ptyalism. 

Donovan^s solution has been most successfully employed in obstinate skin 
diseases, such as lupus, lepra, psoriasis, pityriasis, and impetigo. It has 
proved very effective in chronic cutaneous affections of the scalp, and in 
venered eruptions, and in some uterine diseases.^ 

The dose of it is from nix. to 5ss. (see supra). When diluted with an 
equal proportion of water, it has been employed as a wash in the same cases 
in which it has been administered internally. 


172. HYURARGYRI NITRATIUS.-]mitATES OF 
^ MERCURY. 


Six solid compounds of nitric acid and thCvOxides of mercury are known : 
three are nitrates of the suboxide, and three nitrates of the oxide. 


Nitrates of the Suboxide 
ofMcrcoiy ... 

Nitrates of the Oxide of 
Merenry 


Bihasic Nitrate of the Suboxide of Mercury 

Sesquibasic Nitrate of the Suhoxide (crystallized) 
Neutral Nitrate of the Suboxide (crystallized) ... 
SexBasic Nitrate of the Oxide of Mercury ...... 

Tribasic Tfifjjatc of the Oxide 

Bibasic Nitrate of the Oxide (crystallized) ...| . 


^Hg“O.NO‘,HO 

8Hg*0,2N0',3H0 

Hg^.NO'.SHO 

6HgO.NO' 

8HgO,NO‘,HO 

2HgO,NO‘,aHO 


In addition, there are possibly other mercurial nitrates obtained in solution, 
but they have not hitherto behn procured in the solid ftate. 


* Journal de Dharmack^ t. xxvii. p. 744, 18%1. 

® See Dublin^ Medical Journal, vols. xviii. xxi. aud xxii. 
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Of these compounds, it will be necessary to notice two only — namely, the 
neutral nitrate of the suboxide, and the bibasic nitrate of the 4)xide. 

1. Hydrargyii ProtoidtraB.— Neutral Nitrate of the Subozide 

of Mercury. 

Formula Hg®0,N0®. Equivalent Weight 262. 

Natttbal History. — G locker^ mentions, on the authority of John, a doubtful mineral 
■which he calls hydrargyronitrites^ composed of suboxide of mercury and nitric acid. 

Preparation. — Neutral nitrate of the suboxidc of mercury is obtained by digesting 
excess of mercury iu cold dilute nitric acid imtil short ^prismatic crystals (Hg® 0 ,N 0 ^ 2 H 05 
^rc formed. 

If these be left in the solution they arc gradually dissolved and replaced by large 
transparent prisms of the sesquibasic nitrate of the suboxide (3Hg20,2NO\3HO). 

PROPEiiTiES.-—The neutral nitrate is soluble witlnjut decomposition in a smal l quantity 
of water ; but in much water its crystals are decomposed into a yellow powddT ^^BWSS 
nitrate of suhoxide of mercury ^ 2Hg‘"0,N0’,H0), and an acid liquor {solutio hydrargyri 
frigid>e paratd) which contains a soluble supemitrate. 

Purity. — Neutral nitrate of the suboxidc of mercury is distinguished from other 
nitrates in the following way : — K it be nibbed with excess of cliloride of sodium, and 
water subsequently added, the whole of tlie mercury is thrown down hi tlie form 
white precipitate of calomel, and no perchloridc of mercury (corrosive sublimateVhan be 
detected in the filtered liquid. But if any oxide (peroxide) had been present tuong with 
the suboxidc, some corrosive sublimate would be lound in the filtered liquid ; and if any 
basic nitrate of the suboxide had been present a greenish powder (a mixture of calomel 
and suboxidc of mercury) would be formed. 

Physioi^ogical Eppects. — The effects of protonitrate may be considered as inter- 
mediate between those of calomel and conosivc sublimate. After its ingestion it probably 
becomes converted into calomel by the action of the alkaline chlorides contained in the 
alimentary canal. According to Mialhe,^ if atmospheric oxygen and an excess of alkaline 
chloride be present, a portion of corrosive sublimate is formed. 

Uses. — Protonitratc of mercury is rarely used as a medicine. The facility with which 
it undergoes decomposition by contact with various organic substances is an objection to 
its internal employment. Its principal medicinal use is, in the form of solution, as a 
cathmrefcio or mild caustic in venereal ulcerations and growths. It has also been used in 
poiTigo and in diseases attended with pedicuU (liaycr). Biett^ employed an ointment, com- 
poseil of 2 parts of protonitrate and 50 parts of lard, in lepra and psoriasis. Dupuytren’s 
autiherpetic pommade consisted of two parts of the protonitratc, eight parts of lard, and 
one part of rose oil. As an internal remedy, the protonitrate may be administered in doses 
of from Jgth to -Ith of a grain, in the form of pul made with extract of liquorice. 

In pharmacy the protonitrate serves for the preparation of hydrargyri nitrico-oxydum 
(see ante, p. 840), calomelas pracipitatum (see ante^ p. 849), sometimes for the production 
of hydrargyri subiodidum (see ante^ p. 867), and also for the preparation of hydrargyri 
acetas (see p. 878). In chemistry its solution is used as a test. 

LiauoR Hydrargyri Protonitratis ; Liquor Hydrargyri Nilrid, Ph. Boruss. 1847 ; 
Liquor Hydrargi/^d Nitrid Prepared by dissolving one ounce of the cry stals 

of protonitrate of mercury in eight ounces of distilled water to which three and a half 
scruples of nitric acid have been added ; filter the solution, and if necessary add water, 
so that the sp. gr. of the liquor may be 1*100. Prcscive it carefully in a stoppered 
vessel. The aose of this solution is three drops. ^ 

^ Genera et Species %meralmm secundum Ordines Naturales JDigestorum Synopsis^ 1847, p. 302. 

- ^Haite de VArt de Formuler, p. 72, 1845. 

Bourchardat, Nouveau Fomulaire Ma^tral^ p. 321, 1845. 
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2* Hydrargjirri Dipernitras.—Bibasic Nitrate of the Oxide of 

Mercury* 

Formula 2IIgO,WO®. Equivalent Weight 270. 

Preparation. — By boiling mercury in strong nitric acid^ until the liquid, 
whoa diluted with water, ceases to yield a white precipitate (calomel) on the 
addition of a solution of common salt, we obtain a solution of the nitrate of 
the oxide of mercury {so/utio nu rcnrii caUde parata). By concentration, 
it acquires the density of In this state it has an acrid metallic taste, 

and colours tlic skin, when exposed to light, purjilisli-red. The solution 
probably contains neutral nitrate of the oxide of mercury, llgO,lVO. 
But by evaporation acid fumes escape, and there are formed crystals of the 
**. nitrate, 2 Ilg(.), N O^, 2 1 10. 

PROPinmjos. — if the crystallized bibasic nitrate be washed with cold water 
iis long as the liquid runs olf sour, a lieavy yellow powder is obtained, which 
is the tribasic nitrate of the oxide (f mercury, f‘^ltgO,NO^,] IO : this, when 
boiled in water, yields a brick-red jiowder, which is llie uexhime nitrate of 
ttic^V'ii idc of mercury, ()llg( ),N()^. 

PuiUTY. — The piescaicc of nitrate of the suboxide of mercury in a solution 
of nitrate of the oxide of mercury, is known by the ])roduclion of a white pre- 
ci])itate (calomel) outlie addition of a solution of common salt (see^/^/c,p, 873). 

PiiysJor.oGiCAL Effects. — T his nitrate is more acrid and caustic than the 
protonitrate. Its etiects arc analogous to those of corrosive sublimate. 
Indeed, it. becomes converted, in the alimentary c/tinal, into the latter salt, by 
the action, of alkaline chlorides it there meets with. 

Usijs. — Jnteriially, it is now never employed. It was formerly given in 
dosiis of -fVtli of a grain. Externally, it is used in two forms, — as an acid 
solution, and as an ointment. 

1- LIQUOR HYDRAUGYRI SllPERNITRATlS ; Sohaion of Supernitrate of 
Mercury ; ISitraH llydraryyricus Arido Nitrico Solutus ; Liquid Aral 
Deutonitrale of Mercury ; Arid Nitrate of Mercury. (Take of Mercury, 
four parts by weight ; Nitric Acid [sj). gr. 1*321], eight parts by weight. 
Dissolve the mercury in the nitric acid, and cvajiorate the solution to nine 
parts.) — This solution is dense and very caustic. It contains 71 ])er cent, of 
pernitrate of mercury, and an exci;ss of nitric acid. It is frequently emjiloyed 
in the Parisian hospitals as a caustic. Biett frequently employed it with 
succes.s in lupus, it should be aj)pli(Ml to the extent of a (?rown-picce, by 
means of a brush, to the ulcers, tubercles, and scars which remain soft or 
pur])le, and seem on thcjioiut of breaking: lint moistened with the solution 
is then to be applied to tne cauterized surface. The parts immediately become 
white, a kind of erysipelatous iMammatioii is set up in the surrounding parts, 
and ill a few days a yellow scab gradually falls off. ^ 

This solution is also used for the cauterization of the ulcerated cervix uteri. 

Wlfeii the iuflamimition is ititense, the ulceration large, and tlic gramdatioiis 
redundaui or unhealthy, it exercises a very prompt and beneficial iiUlutmce, 
generally^ joleansing and modifying the sore in one vxiplication. In ve/y slight 
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ulcerations, however, 1 think it is too powerful a remedy, and that the soli d 
nitrate of silver answers the purpose better.^^^ » 

It has been used by liecamier^ as a caustic in canccrou^ diseaSes. He 
thinks it acts specitically, and modifies the vital actions of the surrounding* 
parts. Tlie acute pain whicli its application causes is alleviated by a strong 
solution of opium. Oodard*^ emjdoyed it in herpes exedens. It has likewise 
bcum useil with success in a great variety of other cases, — as syphilitic and 
scrofulous ulcers, condyloma, obstinate lepra and psoriasis, porrigo favosa, &c. &c. 

13y the local use of this acid nitrate of mercury, the constitutionarcllects 
of mercury have been produced. Brcschet has seen salivation induced by one 
application of it to t1ie ulcerated lu^ck of the uterus.'* In sucli cases it probably 
passes into the system in tin*, form of corrosive subliina.tc, into wliich salt it is 
converted by the alkaline clilorides contained in the sceretioris of the pjirt to 
wliich it is ap])lied. To prevent absorption, Miallie recommends that the 
cauterized part should be washed immediately after tlio ai)i)lication of the 
caustic. " 

2. I StGUElVTlIM nYDRARGYRI NITRATIS ; Ointment of Nitrate of 
Mercttry ; Yellow or Citrine Ointment [Unynentuni Citri)nnn^\ Mcr- 
enrial JJalsam {HaJsamnm Mercnriale). — It is an imiiot'ou of \!nQ. ^ 

ejie-ointment. All the .Ih'itish Colleg(;s givc^ directions for its jirc^paf .ifrfcn. 

Ike TjOifdou College orders of Mercury, 5 ,). ; Nitric Acid, f 5 vi. ; Tjard, Jyj. ; Olive Oil, 
f^iv. Eirst dissolve <lio Mercury in the Acid ; tlicn mix the solution while hot with the 
Lard and Oil incited together. 

Tiie Edinburgh College directs of Pure Nitric Acid, sp. gr. l*‘hS0 to f^ixss. ; 

‘Mercurv, Jiv. ; Axunge, 3 XV. ; Olive Oil, f^xxxviiiss. Dissolve', the mercury in the acul 
with tlu^ aid <d a gcutlc lieat. Melt tlu*. axunge in the oil with ilu^ aid of a moderate 
heat in, a vessel capable of holding six tinu'S iJie (piantiiy ; and whihj the mixture is hot, 
add the solution of mercury, also hot, and mix them thoroughly. lY the mixture do not 
froth up, iiier(‘.as(? the heat a little till this takes jilacc. Kcej) this ointment, in earthenware 
vessels, or hi ghiss-vi'ssels, secluded from tin* light.* 

The Dublin College orders of Purified Mercury, ?relghl, Nitric Acid, ^^iss. ; 
Olive Oil, Oj. [wine ‘jjtee.s?(t'e]\ Prepared J log’s Lard, pv. Dissolve the nu'.rcnry in the 
acid; then, having inclteal I he oil and lard together, mix them and make an oinlmeut in 
the same inauiier as the ointment of nitric acid. 

By the action of concentnited nitric acid on mercury, nitrate of the oxidi.* 
of mercury is produced. 311g+4N05=*l([IgO, N()^) -f NO^. The Jjondou, 
and especially the Edinburgh College, use excess of nitric mad. When the 
solution IS mixed with the lard aud oliv^e oil, a portion of elaVdine^ is jiroduced, 
as well as a red viscid oil. Soubeiraii’^ says that carbonic acid and 
bin oxidjB of nitrogen gases are evolved, but ^Mr. ISehaeht^ could not detect 

* J PraeticaVTreaiise on InjJmimnliou, Uleeraiion, and Indnralion of the Neck of the Uterns, 
by J. If. Jlcimct, M.D. p. 117, 1815. 

Rech, snr le Traiiemeni du Cancer ^ ] 839. ./ 

* Be VBmploi du Nitrate Jride de Mercnry : Those prcsenicc ct .souteriiic ii la Pnculte do Mede- 
ciue de Paris, 1830. Also Archives Generates de 3Ie'Jiwine, t. xi. jjp. 30IJ-307. 

^ Trousseau aud Pidoux, quoted hy Mijdhc, in his Trade de VArt de Formnler^ p. 84, 1845. 

* There is au error in the Edinburgh Phurrmieopocia in the proportion of olive oil and in the 

dfinsity of nitric acid (see Christison’s Blspensatory, 3d edit. p. 531). In the text 1 have corrected 
this error.-*- J. P. ^ 

® So calhnl by Boudet {Journ. de ('Mm. Jfed. viii. 041) from i\ah, iAa’iSos, an olive tree. Boudet 
ascribes the formation of the claidine to the action of nitrous or liypouitrous ac'd. • * 

^ Riouv. ^Traitc dc Fh^armamct t. ii. p- 250. 

^ PJimaceuiical Journal , vol. iv. p, 451, 1845. 
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them. He obtained only the vapour of nitric acid, having the peculiar smell 
of the ointment.^ 

By keeping, tjiis ointment is apt to change its colour, and become hard, 
pulverizable, and thereby unfit for use. The nitrate of the oxide of mercury 
undergoes deoxidation, and is ultimately reduced to metallic mercury. The 
grey colour wliich the ointment acquires by keeping is due to the dissemination 
V)f minute -^globules of metallic mercury through the mass. If old citrine 
ointment be digested in ether, tlie fatty matters are dissolved, and metallic 
mercury left behind. The cause of this change appears to be the use of an 
insufficient quantity of nitric acid and of too low a temperature. Mr. Duncan, 
of Edinburgh, first showed that dissolving the metal in an excess of acid 
with the aid of heat, using an additional quantity of acid for oxygenating all 
the fat, and applying a moderate heat at the time of mixing the fat and the 
metallic solution, so as to ensure complete action between them, — an ointment 
is„ obtained not inferior to the, quack nostrum [f/oldm eye-ointmen{\ in 
originaf' colour or durability The present formula of the Edinburgli 
College (as now corrected) is that of Mr. Duncan. MM. Henry and Guibourt^ 
also direct a considerable excess of acid to be employed. 

The following are several formulae for its preparation : — 



United Slates 
Dispensatory. 

Paris Codex. 

Henry and 
Guibonrt. 

Duncan. 

Bell a7id Co.^ 

Mercury 

Si- 

32 parts. 

30 parts. 

(Avoidiipois 

Weights.) 

5iv. 

Sviij. 

Nitric Acid 

(8|). gr. 
1-5). 

48 parts 

60 parts 


fSxiv. 


(sp, gr. 1'286). 

(sp. gr. 1'321). 

(Nitrous Acid 

(sp. gr. 1*43). 

Lard 

‘ S'U- 

250 parts. 

240 parts. 

sp. gr. 1*380 

lb. iy. 

Olive Oil 

0 

250 parts. 

240 parts. 

to 1'390) 5xv. 
^xxxii. 

lb. y. 

Neat’s-foot Oil . 


0 

0 

0 

0 


The two most important points to attend to in the manufacture of this 
ointment are — the due regulation of the heat, and the employment of a proper 
quantity of acid. 

If the mixture be made at a low temperature, no eflervescence takes place^ 
and the ointment so produced will become hard in a few days, of a greenish - 
white colour, and eventually of a consistence that may almost be powdered ; 
but if the oil or fat is heated to a sufficient temperature, or the quantity 
operated on is large enough to generate the heat required, strong effervescence 
takes place, much gas is evolvcd,*and a perfect article is produced, of a fine 
golden colour, and the consistence of butter” (Alsop). The greater success 
which attends the manufacture of large than of small quantities of this oint- 
ment, may be referred to tISti higher tempferature generated by the reaction of 
larger quantities of the materhils, ^ Mr. Alsop says that the proper temperature 
is between 180° and 212°. A temperature of 190° % yielded a fine 
product. 

^ Christison’i Miperuatory, Mr. Duncan's process was communicated to the late Dr. Duncan 
{Supplmmt ioH^ Edmhurgh Dispensatory^ p. 196, 1829). 

P,harmm)p4e Ihmomee, p. 448, 3me edit. 

Alsop, P/kirmaceuiical Transactions, No. iii. p. 162, 1841, 
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The importance of a sufficient quantity of acid has been already pointed 
out. a 

In the process of the London College, by which, when it is strictly followed, 
a very fine product is obtained, acid of a sp. gr. of 1*5 is directed to be used. 
But the sp. gr. of commercial nitric acid rargly exceeds 1*38 or 1*4. Hence, 
tlierefore, a larger quantity of commercial acid is required to bo equivalent to 
the quantity of strong acid ordered by the Pharmacopceia. Mr. Schaclit has’ 
shown that ointment spoiled by age or accident, and which has become l^ard, 
discoloured, pulverulent, or even blackened, may be restored to its original 
beauty by heating it with nitric acid ; and he has further shown that the use 
of an excess of nitric acid in the manuhicture of the ointment is no disadvantage, 
for, if tlie heat be continued long enough, it distils off. Stirring assists the 
‘evolution of gas, and is usually believed to favour the formation of a fine 
product ; but Mr. Alsop asserts that a long-continued stirring is not required. 

When fresh prepared, this ointment has^a fine golden yellow 
butyraceous consistence, and a peculiar nitrous odour. It is very apf to 
become grey when mixed with other ointments, in consequence of their 
deoxidizing powers; and to prevent this, an additional quantity of nitric acid 
should be added. It should be spread with wooden or ivory spatulas. 

When fresh prepared this compound contains the following suhsteitefts; 
besides the ordinary constituents of lard and olive oil : — elaidine,* red oil, 
claidate of mercury (mercurial soap), and nitrate of mercury. 

Mdidim is a white saponifiahlc fat, fusible at 97° P. [89*0 F. according to Meyer], * 
very soluble in ether, but requiring 200 times its weight of boiling alcohol to dissolve it. 
It CQBsists of claidic acid and glycerin. 

It is an irritant and slight caustic. When it has undergone decomposition 
by keeping, it irritates ulcers exceedingly, and even excites slight erysipelatous 
inllammatiou. 

We employ it as a stimulant and alterative in chronic dittcases of the sJem, 
more particnlarly those affecting the hairy scalp, as the different forms of 
porrigo, in which it is exceedingly efficacious. It is also used as a dresshu/ 
to tilcerfi — to stimulate and cleanse them — as in foul syphilitic sores and 
phagedenic ulcers. Lastly, it is employed in ophthalmic diseases — more 
particularly ophthalmia tarsi, or psorophthalmia, in which it is applied (mixed 
with its own weight of almond oil) by means of a camePs-hair pencil to the 
lids, frequently with such advantage that some have regarded it as a specific 
in this complaint. * 


173. HYDRARGYRl ACETAS.~ACETATE OP MERCURV. 

Formula Hg^O,A. Equivalent Weight 259. 

History. — ^This compound was known tu'Lefehure in the 17th century. 
PREPAHATiON.-^In the Dublin Pharmacopma the directions for procur- 
ing it are the following : — ^ 

Take of Purified Mercury, Acetate of Potash, of each, nine parts; Diluted^Iitric Acid, 

i 


* PharmBceutisches CentraUBlatt fiir 1840, S. 790. 
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eleven parts; Boiling Distilled Water, one kindred parts; Distilled Vinegar, as much as 
may hit sufficient, f 

Let the^Nitric Acid be added to the Mercury, and when the effervescence has ceased, 
let tile mixture be^ligested that the metal may be dissolved: let the Acetate of Potash 
be dissolved in water, and let the distilled vinc^r be added until the aeid shall predomi- 
nate in the liauor ; to tiiis, wliilst boiling, let the solution of the Mercury in the Nitric 
Acid be added, and let the mixture be filtered as quickly as possible through a double linen 
l^loth : let it cool that crystals may fonn : having waslied these with cold distilled water, 
dry tlicm on pai)cr with a very gentle heat. In every step of this process let glass vessels 
be employed. 

By tlio mutual action of diluted nitric aid aiul mercury we obtain a proto- 
nitrate of mercury (see p. 873). When tliis is mixed with acetate of 
potash, double decomposition takes jilacic : nitrate of potash and protoacetate 
of mercury being formed (Jlg2(),N05 + K0,A ==TTg20,A+ KO,NO'5). To" 
])revent pnjcipitation of the yellow subniirate of mercury, excess of acetic acid 
slipuid b e employed ; and by ijitcring, whilst hot, any subnitrate which may 
be ioroied would b(; s(*parated beforc^tlic acetate has deposited. 

pROPEKTiKS. — Tliis salt occurs in white, micaceous, flexible scales, wliich 
are inodorous, but have an acrid taste. It blackens by light. AA^lien lieated 
it is resolved into carbonic acid, acetic acid, and mercury. It is very slightly 
■"SCJh»We,in water, requires 300 tim(\s its own weight of this li(|uid to dissolve 
it, according to Dumas. It is insoluble in cold alcohol : boiling alcohol 
abstracts part of its acid. 

CharacUTisticfi, — Its appc^araiicc^, its slight solubility in water, and the 
action of heat on it, an', soiru^ of its characteristics. Heated Mith sulphuric 
acids the vapour of aci^tic acid is evolved. TIk^ llxed alkalies ])recipitate the 
black oxide of mercury. Chloride of sodium forms calomel with it. 

CoMPOsmoN.«-~lt has the following coiiqiosition : — 


Atmns, 

Sub()xid(5 of Mercuiy 1 ... 

Acetic Aoid 1 .. 

Acetate of Mercury ... 1 . . . 


IJfj, wu 

Ver Cent 

Dinnas. 

... 208 

80-8 

80Ti0 

... 51 

10-7 

i<j:u 


... 259 

100-0 

100-00 


PuYsioLOOiCAL Efficcts. — It is one of the milder mercurial j^reparations. 
Prom the reports of Guarin, Colombier, and Vogler,^ it a])pcaTS to have acted 
in some eases with great violence, and to have occasioned violent vomiting, 
])urging, abdominal jiaiii, blqody evacuations, &:c. Those effects p.rubably 
arose from the presence of some acetate of the binoxidc of mercury. 

Uses. — It was introduced into practice in consequence of being supposed 
to he tlie active ingredient of Iveyscris anti-venereal pills. But llobiquct has 
subsequently ascertained that Keyser employed the acetate of the binoxidc.^ 
It is occasionally used in syphilitic affections. 

Administration. — Tlfe dose of it is from one to five grains. A solution 
composed of one grain of the a^tate dissolved in an ounce of water, may be 
used as a wmh. An ointment is prepared by dissolving tw,o or three scruples 
in im ounce of olive oil. 


^ M^ibmer, Wlrkutiff d. Arzneinu iii. 647. 
" Dumas, Traiie de Chimie, v. 178. 
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Okdee XXX. SILVER ANt> ITS COMPdljNDS, 

» 

174. argentu^.-silvi:r. 

Spnhol Ag. Equivalent Weight 108. 

History. — Silver, like gold, has b.sen known from the most remote periods 
of antiquity, being mentioned in the earliest books of the Old Testament.^ 
It was termed by the alchemists and astrologers Dinna or Jjtftm D . 

Natitral History. — It is found in the mineral kingdom in various sbites; 
sometimes nearly piu'e, or alloyed with other metals (os])ecialIy gold, antimony, 
•tellurium, arsenicum, and /jojiper) ; or combined with sulphur, selenium, 
iodine, bromine, or clilorin^^>. Of these, nalire silver and the sulphuret arc 
by far the most abundan;^,4 A native carboi|ate of silver is describejl,^but^is 
exceedingly rare. 
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It is totally dissolved by diluted nitric ac^. This solution, on the addition of chloride 
of sodium, throws ^lown a jirccipilate, wlpcn an excess of ammonia dissolves, audit should 
be free fr^m colour. The chloride of silver lieing removed, and hydrosulphuric acid added 
to the solution, it is not; coloured by it, and nothing is thrown down. The speoilic gravity 
of silver is 10 ’ 4 . — I. 

Soluble entirely in diluted nitric aci^ : this solution, treated with an excess of muriate 
of soda, gives a whitfi precipitate entirely soluble in aejua ammoniae, and a fluid which is 
mot: afiected by sidphurcttccl hydrogen. — l^h, Ed, 


Physiological Ei^j^'ects. — Silver in tlie metallic state is totally inert. It 
may Remain for many montlis in the alimentary canal without exciting 'any ill 
effects.^ "Colic, however, has been ascribed to the handling of it.2 

Uses. — In pharmacy it is used for the preparation of the nitrate, wdiicli is 
employed as a medicine and as a test. 

Hilver leaf h used for filling the liollows of decayed teeth, and is some-* 
times employed to cover pills. An amalx/am of is also used by some 
dentists for stopping teeth. It is objectionable 0 / ..account of its becoming 
^TjffiFbjr'tlie formation of sulphuret of silver. 

/i^eous, fl- 


Acns by ^ 

175. Argenti Oxydum—Oard merciirlilver. 

Formula AgO. Equivalent 


ITistoky.*--T 1 ic compound was a constituent 0 , , , hnare of Angelus 

Sala,-"* and which was lauded in discjises of the brffld; solubilih Van Mons^ and Serre® 
used it in syjihilis. More recently it has been ageristics. lie notice by Dr. Butler 
Lane.*^ It is sometimes called protoxide of s 'p]j(. or argenim 


uirgdamni juscum. i w r 1 

I^HEPAIUTION.— This compound is obtained ^^nns caioin.^ potassm to 

a solutimi of nitrate of silver. One equivalet^^^U^^^^^t^^^^^ • — litratc of silver require 
one equivalent or 47 parts of anhydrous po , f the pure hvdralcj of 
potassa) to decompose them. AgO,iyiOft-f Dr. Butler Lane/ re- 
commends four parts of nitrate of silver atj, f>f potash, to be 

separately dissolved in distilled water, midtlu. ‘ cu a 


of potash being filt(‘red 


to separate tlie oxide of iron and oilier impuri,t5y 100*0 of tiic hydrate 

of potash of the shops, and the solvent act’ 'the tissue of the filter, 

arc objections to Ibis mode of proceeding. « ... potassm appears tome 

to be preferable, as tlie precipitant of tlie^^ inilaer me added until it ceases to 

throw down any more oxide from the solntL und "Vogler,^ it Oliver. The precipitated 
oxidc is to l)c carefully and repeatedly waid to have occasiont JL then collected on a 
filter, and dried at a temperature of J‘-hoivacualio}is Ax* 

Ammonia must not be substitufed ‘‘i. 41 ’ -aceo’mt both of the facility 

with which an excess of it dissolves ol the 

fulminating silver. Several severe practice 111 attended its manufacture by 

means of ammonia, and Dr. Biitleyyser's aiiti-vegcwhen tin oxide thus prepared is 
made up into pills, spontaneous conleyser employio ensue. 

Oxide of silver may be prepared affectio^o Kioist and recently prepared chloride 
01 silver with a very strong sehtion*^^^ potash.® 


^ lo7td, Med. Gas. May 20, 1837. 

® Journal de CMmie MedicalCy 1. vi. 2^‘fe series, 1840. 

*^ Grneliu, Jpp. MediemAmw^ vol. i ; p. 352, 1795, 

^ Riecke, Die nmiern Arzheimitteh 2te Aufl.*l840. 

r ^'empln des prt^ ^ataf^an^ d' argent dans h traitem^t des maladies veneriennes, 1 836. 

. S£view.]\^[y 1840; lancet, July 10th 1841; land. Med. Gaz. April 10 

and May 1, 1846. i ^ ^ 

’^^EharmaeeuHcxitJ Journal, vi. p. 170, 1846. 

® Gregory, Eharmnceuiieal/ journal, vo\. i. p. 7*24, 1843. 



Chloride oe Silver. 


881 


Fropbrtiks. — Oxide of silver is a dark olive browu powder, tasteless or uearlvso. By 
a dull red heat or by lori^ exposure to lipjht it is (hjcomposed into oxygen gas and 'metallic 
silver. It is insoluble m the fixed alkalies, readily soluble in caustic ammonia^ aud vtny 
si iglitly soluble in water ; the aqueous sdii^iion has an alkaline reaclioti and a'metallic 
tast e, and is rendered turbid by a small quantity of carbonic acid, but is dissolved by an 
excess of it. • . . * 

Composition. — Oxide of silver has the foUofwing composition : 


Silver 

Oxygen 

Atoms. 
.... 1 ... 
.... 1 ... 

irt. 

... 108 ... 
... 8 ... 

Per Cent, 

... y8TU8 ... 
... «'8i)7 ... 

Berzelius. 

... 98T08 ... 
... 0*897 ... 

JjftV// 

.. u;m 

... 6-9 

Protoxide of Silver.. 

.... 1 ... 

... 116 ... 

...lOO'OOO ... 

...loo-ooo ... 

...lOO'O 


PfiYsiOLOGTCAL Eppects. — Its local cffccts are very slight, and arc those of a very mild 
j*striiigcut and slight caustic. It does not possess the .powerful chemical action of tlie 
nitrate of silvei* on the animal tissues. When swallowed it forms in the alimentary canal 
a combination, which, being soluble, is absorbed. After its absorntioii, it produces remote 
or coustitutioniBd effects analogous to, but milder thau^ tliose of the nitrate. ^ It has been 
described as possessing scdiitivc (“organic sedative”) and indirect tonic |fRiperil^5; 
OecasioiiaUy it has excited salivation. Like the; nitrate, aud ]»rol)ably all other prepara- 
tions of silver, its coiitijiucd use is apt to be followed by discolouration of the skin.* But, 
probably Ixicausc it less readily forms a solul)lo combination in the Jiliincntary canal, it is 
somewhat less apt to discolour the skin; and, for the like reason, is less povverfid in its 
action on the system, aud less intlLicntial in the treatment of diseases than the nitrate of 
silver. * 

Uses.— I ts uses arc analogous to those of the nit I’atci. It is well adapted for painful 
(neuralgic) and irritable conditions of the stomach and inti^stiues, cspcjcially those wliicli 
are attended with augmented secretions. Tims in gjistrodynia aud ontcrodynia, in pyrosis 
and chronic diarrhoea, it has proved serviceable. In uterine diseases, csf>eoially whero 
there are augmented discharges and great irritability, it. Inus been found beneficial, as in 
hysteralgia, menorrhagia, Icucorrliaia, and dysmenorrhera. It has also beeii used, in 
epilepsy and syphilis. Externally it has been employed in tlie form both of powder and 
ointment; in irritable ulcers, both syphilitic and non-syphilitic, in Tiphthalmia, in sore 
nipples, aud in gonorrhoja. In the latter complaint it was used in the form of ointment 
applied to the urethral membrane by means of a bougie. 

Administration. — The dose of it is from gr. ss. to gr. ij. twice or tJirice daily, in the 
form of powder or pill. It may be continued for live or six we(‘ks with safety ; but its 
prolonged employment is liable to be attended with pennanoiit discolouration of the skin. 
For external use it may bo applied in the form of ointment composed of 5j- of oxide to 
5j. of lard. 


176. Argenti Chloridtim«—C]iloxi4^ of Silver. 

Formula AgCL Equivalent Weight 143'5. 

Muriate of Silver (Argenti Murias) ; Horn Silver ^{l/una Cornea), — This compound is 
found native. It may be obtained by adding an excess oitlier of hydrochloric acid, or a 
solution of common salt to a solution oL nitrate of silver. AgO,NO* + IlCl=HgCl+ 
llO,NO'’. The white precipitate should be waslied, colhicted oii a filter, and drmd at a 
gentle heat in *the dark. (The chemical properties of chloride of silver hiive been bef ore 
alluded to, see antet p. 869). It was formerly used in medieino by Potcrius, Taekeniiis, 
and Fred. Hoffman,*^ but fell into disuse. liorejrecimtly its medicinal employment Iuls 
been recommended J^y Br. Perry an American physician’ in epilepsy, chronic dy*a:ntcry, 
and chronic diarrlicea.— Bose, three grains four or iive times dmly. Tliirtv grains at one 
dose caused ^vomiting. Twdve grains administered daily for three inontlis produced uo 
unpleasant symptoms. , # 

^ Dr.^L Uue, Lonrl. Med. Oat. April lO, 18 tO; J)r. Christ isori, Dispen.^alory, edit. 

“ Opn'tim. Supjdemmiam.^ PhA'm. Spagyr. t'-ap. xv. p, 270, ed. 2udii. I7a4). 

Duuglison, New Remedies. 

VOL. I. ^ L. 
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177. Al£Q:^m'I NITRAS.-NITRATB OY SllirVER. 

Formula AgO^NO®. Fqmvaknt Weight 


HisToiiY. — Geber^ describes the method of preparing crystallized nitrate 
■* of silver. When this salt is fused, it is termed lunar [catn^lu'vm 

lunare). The term Infernal atone {hqm infernal la) is sometinies ap])lied 
to flfis salt, as well as to the hydrate of potash. Nitrate of silver is some- 
times called argentum, nitratum. 

pRKPAiiATiON. — All the British Colleges give directions for the prejmration 
of this salt. 

The ZoWow College orders of Silver, 3iss. ; Nitric Acid, fjj. ; Distilled Water, fjij. 
Mix the nitric acid witii the water, and dis.s<)lvc the silver in them in a sand-bal h. After- 
wards increase the lioat gradually, that tlie nitrate of silvm' may he dried. M.(^lt this in 
i^'EPT-iucihil}, with a slow fire, until, life water being expelled, ebullition lias ceased ; thou 
ini mediately pour it into proper moulds. 

The directions of the Edmlmrg/i (hlleye arc essentially similar, excx'-pt that the salt is 
ordered to he fused in an carilienware or porcelain crncihle, and the fused matter poured 
into iron moulds previously heated and gn^ased slightly with tallow. Preserve tlic product 
in glass vessels. 

The ImhlU College directs two forms of nitrate of silver to be prepared ; the one in 
crystals Ct^rgenti niiratU cnj^falU)., the other fused (argetiti nilrafi fmum). The crystal- 
Imd nitrate is prepanui of silver laminated and cut into small fragments, 
parts ; Diluted Nitric Acid, m:tg parts. Lot the silver be passed into a glass vessel, and 
let the acid, previously diluted with water, bepoiu’cd on it. Dissolve tiie metal with a 
heat gradually increased ; tlnm, by evaporation and refngcrati^ni, let Ciy stals be formed, 
to be dried without heat, and to fie priiserved in a glass vessel placed in d^irkness. 

The following are directions for preparing the fused nitrate : — Let silyer be dissolved 
in Diluted Nitric Acid as above described; then let the liquor be evaporated to dryness. 
Let the'^emaining mass, passed into a crucible, be liquified by a slow heat. Lot them 
be poured into proper moulds, and preserved in a glass vcssid. 

The fusion may be more readily and safely effected in a Beriiii porcelain 
capsule over a spirit or gas lamp, by means of Griffin^s lamp furnace, than iu 
a crucible over a slow fire, as directed in the London Pliarmacojiccia. Care 
must be taken not to overheat, and thereby to decompose the salt. The 
moulds should be warmed. It is unnecessary and objectionable to grease the 
moulds, as directed by tlie Edinburgh College. 

Three equivalents of silver abstract tlirce equivalents of oxygen from one 
equivalent of nitric acid, tliefeby disengaging one equivalent of biiioxide of 
nitrogen, and forming three equivalents of oxide of silver, which unite wit li 
three equivalents of nitric acid <0 form three equivalents of nitrate of silver. 
.TAg+4N05=3(Ag0,N05) -{-NO^. 


Materials. Products. 

1 ea Nitric Acid U J^^^osci^Nitrogen »0 : — ; — 1 eq. Binox. 

1 eq. mtne Acm 54 ^3 2 ^ ^3 silver 348 Nitrogen . 30 

3 eq. Silver .... 324... 

8 eq. Nitric Acid 162 ^ Nitrate 

’ Silver,. .. 610 

640 

640 

— ^JS'itrate of silver forms transparent, colourless, right rhoin- 
’ oic pristaqjti' cr^als [arge^tii nitratis crgstalliy. Its taste is strongly 

^ Invmii(m of Ferity, cb, xxi. 
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metdlic and bitter. When heated, it fu^s into 
a grey mass: if ’the temperature be iryreased, 
decomposition ensues, and mctfilHc silver is ob- - 
tained. The fused nitrate forms, on cooling, a 
wliitisli, striated* mass, having a CTvstalline tex- 
ture. When cast into small cylinders, it forms the, 
lunar cauMic of the shops, and which is the 
argenti nil ran of the London Pharinacopima ; 
the argentl nitraa fumm of the Dublin Pliar- 
macopa'ia. The ])a])er in which tlie cylinders are 
usually rolled decomposes, blackens, and ultima! el y reduces the nitrate to 
i:h(3 metallic state. The salt is soluble in both water and sjurit. It does not 
deli{|uesce : when exposed to the atmosphere and solar light, it blackens, 
probably from the action of organic matter, or In drosulphuric acid, contained 
in the atmosphere. Mr. ScanlaiP finds that filtrate of silver in a dkiari d:'y 
gla^s tube, hermetically sealed, undergoes no change of colour by exposure 
to solar light : the contact of organic matter, however, readily occasions it to 
become black. A solution of nitrate in jmre distilled water is unchanged by 
exposure to sohu? light ; but the presence of organic matter causes the liquid 
to become black or reddish. (Sec ante, pp. 28() nmi ‘289.) • 

Charaeterintics. — It is known to be a nitrate by its deflagration wdicn 
heated on charcoal, and the evolution of nitrous fumes, as w^cJl as by the 
other characters before mentioned for tliis class of salts (sc(i ante, p. 412). 
Its characters as a of ^ilrer are as follows : — It yields with hydrochloric 
acid a white precipitate (Ag(]l), wdiose properties luive been before stated (see 
ante, p. 3G9). It forms, also, wdth solutions of the alkaline carbonates, ox- 
alates, and ferrocyanides, white precipitates [earbonate, oxalate, and ferro- 
eganide of silvei'). With a solution of jfiiosjfiiMte of soda it yields a yellow 
jn*ecij)ilate (3AgO,6?PO®) ; with the alkaline arseiiit(3s, a yellow precipitate 
(2AgO,AsO?) 'I with arsenic acid, a brick-red ])recipitute (3xVgO,AsO'^) ; and 
with lime water or the fixed alkalies, olive brown (AgO). Phosphorus and 
metallic copper each precipit;atc crystals of )netallic silver from the , acjueous 
solution of this salt. Hydrosulphuric acid occasions a black precipitate (AgS). 

Composition. — Nitrate of silver is thus composed : — 



Atoms. JEq. WL 

Per Cent. 

Proust. 

Oxide of Silver 

1 UO ... 

... 68-23 ... 

... 69*5 

Nitric Acid 


... 31*76 ... 

... 30'5 

Nitrate of Silver 

1 .......170 ... 

... 99*00 ... 

...100*0 


Purity, — Nitrate of silver should'be white, and completely soluble in dis- 
tilled water. % the action of orgatiic matters andi light it blackens, from a 
partial reduction. The presence of copper may be detected in its solution by 
the blue colour produced with caustic ommofiia. The watery solution from 
which the silver hts been thrown down by the hydrochloric acid, should be 
unchanged ^by the addition of hydrosulphuric acid, showing the absence of 
lead and copper, and be completely volatilized by heat : if any salmo^lfeYftunii v 
be obtained, the nitrate was adulterated, A chemical manjifacturor informs 



Crystal of Nitrate of Silver. 


' Athmanim, August 25, 1838^ 
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me that he lias detected 10 per cent, of nitrate of pota^hr in the nitrate of 
silver of coinrrfbrce. It was recognised by precipitating the silver by means 
of hydrochloric acid, and subsequently crystallizing the nitrate of potash. 

J^ure fused nitrate of silver, ignited by the blowpipe in a small cavity of a 
piece of dense charcoal, leaves about 63 per cent, of pure silver^^ (Brande). 
llie wdiite* precipitate produced with either hydrochloric acid or chloride of 
sodium should be readily dissolved by caustic ammonia : if chloride of lead 
be present the etiect will be otlurwise. 

It is origiimlly wliite, but bljickens by c.\])()surc to light. It is entirely soluldc in w a,ter. 
Copper put into the solution precipilab^s silver; its other properties are as above detailed 
respecitiug silveT, — Vh. Jjoud. 

Soluble ill distilled water, wdth the cxi*(;ptiori of a very scanty black powder : twenty-r 
nine grains dissolved in one tluidonnee of distilled water, acidulated with nitric acid, prt- 
ci])itated with a solution of nine grains of muriate, of ammonia, briskly agitated for a. lew 
se.eonds, and then allowxxl to rest a little, wall yield a clear supernatant fluid, wliicli still 
jn’ccipitat.es wath more of the test.-p-i^^. Ed. 

PHYSiOLOCiiCAL Ei’FECTS. a. 0/t Aitiwah. — Orfila^ found that it acted 
on animals as a powerfully corrosive jioison. AVlieri dogs were made to 
sw’allow it, gastro-enteritis w^as induced. No symptoms indicating its absorjv 
tion w^ere observed. Dissolved in water, and thrown into the jugular vein, it 
produced dilliciilt res])iration, convulsive movements, and speedy death. 

0^1 Matt . — The /oral action of nitnite of silver is that of a caustic or 
corrosive. This miglit be cxpoclc.d, from observing its action on albumen 
and fibrin, substances wdn’cdi form the jirincipal part of the animal textures. 
If a solution of nitrate of silver be added to an albuminous liquid, a white 
curdy precipitate is formed, composecD of albumen 8'I’5, and nitrate of 
Mver 15*5. 'Jliis jnecijiitate is soluble in caustic ammonia, and in solutions 
of nitrate of silver, albumen, and chloride of sodium. After some time it 
becomes coloured, and ultimately blackish, from tlie partial or complete reduc- 
tion of the silver. I'lie action of nitrate of silver on milk,^ as well as on 
fibrin, is analogous to that on albumen ; that is, a white compound of nitrate 
of silver and of these organic substances is at first formed, but gradually tlie 
metal is reduced. These facts assist us in compreliending the nature of the 
changes produced by the application of nitrate of silver to the difiereiit tissues.'^ 

Applied to the skin it produces first a wdiite mark, owing to its union with 
the coagulated albumen of the cuticle : gradually tliis becomes bluish-grey, 
pur{)]e,’and ultimatdy black, ow ing to the partial reduction of the silver. If 
the integument be inoisteiiecX and the nitrate applied three or four times, it 
causes at the end of some hours vesication, which is usually attended with 
less pain than that produced By cantharides. In some cases it excites acute 
pain. In one instance in which I applied it freely to the scalp for a cuta- 
neous aflection, fever with delirium was produced, which endangered the life 
of the patient (a girl of ^six years). This is deserving of notice, because in 
Mr. Higginbottom^s work® w^e are told that nitrate of silver applied as a 
vesicant causes scarcely any ^constitutional irritation, pven in children 


^ XassOT^^, dunrn. de Chim. Med. i. vi. 2e &erie, p, 306. " 

® Dr. 0. Mitsclieiiicli, Fhareuwaut/kches Ceidral^BlaU f ur 1839, S. 447. 

^ See some remarks of Mulder on the action of metallic salts on fibrin and albumri, in the 
Fh:mi(icmtUches Veatral’Blait fiir 1838, S. 515. 

® Essay on ihe Use of ike Nitrqrte of Silver^ 2d edit. p. 198. 
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In a few days th# black and desHoyed cuticle cracks and falls off, vvif.hout any 
destruction of the subjacent cutis vera. 

Applied to the hair or nails, the nitrate stains them black, aif in tlie*case of 
the cuticle ; and, in conseijuence; it is one of the substances employed us a 
hair dye (see aute^ p. 156). When recently applied, the black tint of the 
liiiir, and even of the cuticle, may be removed by washing with a solution of 
chloride of sodium, and then with ammonia-water, to dissolve the chloride of 
silver which is produced. ^ To detect silver in stained hair, the latter is tu be 
treated with chlorine or iodine, by which chloride or iodide of silver is [)ro- 
duced, which is soluble in ammonia and in liyposiilphite of soda. It is pre- 
cipitable from its solution in ammonia by nitric acid.^ Part of tlie black 
colour of the hair stained by the nitrate depends on the formation of sulphuret 
o*f silver. 

When nitrate of silver is applied to an ulcer, it produces a white film (owing 
to its union with the albumen, and perhaps, also, with tin; chloride,^ of* the 
s(^cretion). This film in a few liours assumes a dark colour, and ultimately 
forms a black eschar. This hardens, and in a few days becomes corrugated, 
separates at the edges, and at length peels off altogether, leaving the surface 
of the sore beneath in a healed state.-* The intensity of the pain varies much 
in different cases ; but it is, on the whole, very much less than might be 
imagined by those who have not tried this remedy. * 

When ap])lied to mucous membranes, a similar white compound of the 
nitrate with the animal matter of the secreted mucus is formed, and tliis 
defends the living tissue from tlui action of the caustic, so that the effects fire 
not so violent as might be expected. Thus the solid nitrate may be applied 
to the mucous surface of tlie^ vagina, and even to the os uteri, in cases ©f 
leucorrliooa and gonorrhoea, oftentimes without exciting any pain or inflam- 
mation : in some instances, however, it produces smarting pain, which lasts 
for several hours, but no serious effects have resulted from its use, even when, 
by accident, two drachms of nitrate have been left to dissolve in the vagirui.^ 

Its chemical effects on the other mucous membranes are analogous to those 
just meiitioucd, but the pain which it protluces varies with different inembraues, 
and in the same membnuie under differtmt states. Its apjdicnjtion to the 
conjunctiva is attended with acute jkuii (especially when inilamniation is going 
on), though in general this soon subsides. On all these surfaces it acts asaii 
astringent. 

The safety with which, in most cases, lar^e doses of I lie nitrate are 
administered internally, must depend on the presences of the mucus which 
lines the internal coat of the stomach, and >on t*liloridcjs and fret; hydrochloric 
acid contained in this viscus. These form with tla^ nitrate new compounds 
{alhatnmate and chloride), less energetic in their local action than the 
nitrate. It is deserving of especial notice that large/ doses may be exhibited, 
without inconveniencing the stpmach, in the form of pill than in that of 
solution j in consequence, I presume, of theHatter acting on a larger surface. 


^ Jonru. /ie Qhhn. Med. vii. 542. • 

J)oveiyie, Med. Leg. li, Herapalb, Pharm, Joum, vol. vi. p. 470. 

® Tliiigiiibottom, op. cit. p. lOi . 

Dr. IJatiiiay, IahuL Med. G(^. xx. 185 ; also Mr. Bell, ifml. 473 ; auO Dr. Jewell, Prart. 
Odsei'v. on Lencorrhaa. 

^ Med.*Trans. of the College of Physicians, iv. 85. 
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Dr. Powell® in some oases was enabled to gi^ fifteen grains ^t a dose in the 
form of pills, while he rarcJy found stomaohs that could bear more than five 
grains iii solution. Foinpiier' has also remarked the greater activity of the 
solution. If cautiously exhibited, beginning with small doses and gradually 
increasing them, it may be exhibited for a dousiderable period without pro- 
ducing any obvious changes in tlie corporeal functions, though it may be 
'exercising abcnetlcial influiincc over the constitution, evinced by its amelioration 
of certain diseases, as epilepsy. In some cases it has caused an eruption . 2 
If tlfe dose be too large, it occasions gastrodynia, sometimes naus(ja and 
vomiting, and occasionally purging. Taken in an excessive dose, it acts as a 
corrosive, poison, but cases of this kind arc very rarely met with. Eocrliaave 
mentions an instance in which it caused excruciating pain, gangrene, and 
sphacelus of the first jiassages. * 

All the above-mentioned eflects arc referable to its local action, and from 
f hem we have no evidence of it^ absorption, or of the nature of its influence 
over the*" general system. But the discoloration of the skin, presently to be 
noticed, fully proves tlnit absorption does take place when the medicine is 
exhibited in small but long-continued doses. It exercises a sjiecific infiiumce 
over the nervous system ; at least I infer this, jiaiily from the effects observed 
by Orfijix when it xvas injeci-t'.d into the veins of animals, and partly from its 
occasionrd curative pow(!rs in aifections of this system; as epilepsy and chorea. 

The blueness, or slate colour, or bronze hue of the skin just alluded to, has 
been produced in several path'uts who have continued the use of the nitrate 
during some months or years.'^ In some of the cases the patients have been 
cured of the epilepsy for which they took the medicine; in others the remedy 
has failed.'* In one instance which fell under my notice, the patient, a highly 
respectable gcaitleman residing in London, w-as obliged to give up business 
in consiupience of the discoloration; for when lie went into the street, the 
boys gathered around him, crying out There goes the blue man/^ In this 
instance no ])erceptible diminution of the colour had occurred for several 
years ; but in some cascis it fades in intensity. The corion is the essential seat 
of it. .Dr. Badddey® found that blisters rose white, — a proof that in his 
patient the colouring matter was below tlie epidermis. But in some instances 
the cuticle and coi-pus mucosum of the face and hands participate in tlie tint. 
In one instance the mucous membrane of the stomach and iutestiiu^s was 
similarly tinted. A case is mentioned by Wedemeyer® of an epileptic who 
w^as cured by nitrate of silvciybut eventually died of diseased liver and dropsy ; 
all the internal viscera w (ire more or less blue, and Brande, a German chemist, 
obtained metallic silv(ir from the |^lexus choroides and pancreas. The dis- 
coloration of the skin is usually Regarded as permiment and incurable ; but 
I have been informed that in one instance washes of dilute nitric acid diminished 
it. If this observation bi correct, I would suggest the exhibition of nitric 
acid internally, as w ell as its external use. Dr. A. T. Thomson ^ suggests that, 

1 Diet. Jiliif. Ifed. i. 403. 

^ Sciiieiitini, Quart. Joaru. of Science, xii. 189; Copland, Biel. Vreui. Med. i. 08. 

-Chit'. Ti'ans, vii. and ix.* * 

^ Kaycr, B'cafise on Skin Biseases, bv Willis, 961. 

Me&.-Chir. Tram. ix. 238. 

® Loud. Med. Gaz. iii. 650. 

7 Mlemenis of Mat. Med. i. 715. 
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if nitric acid were conjoined with nitrate of silver, the discoloration might be 
})r('veiiti^d. But if the acid were efficacious, his hypothesis, ^hat the "colour 
de})ends on blackened chloride of silver, will be disproved; for»nitric acid can 
neither prevent tluj action of the compounds of chlorine on the salts of silver, 
jior can it dissolve the white chloride or 1;lie black subchloride. 

Uses. — Nitrate of silver has been employed internally in a very few cases 
only ; and of these the principal and most important are epilepsy, chorea, and 
angina pectoris. Its liability to discolour the skin is a great drawback tq its 
use ; indeed, 1 conceive that a medical man is not justified in risking the 
production of this efiect without previously informing his patient of the 
possible result. Dr. Osborne^ ascribes its good ctlects to its allaying irritation 
yf the gastric membrane. But in a Wger number of instances' the asserted 
existence of this irritation is a mere assumptioji, perfectly devoid of proof. 

In epilepsy it has occasionally, perhaps more frecpjently than any other 
reinedy, proved successful. Drs. Sims,2 Billie, II. Harrison, Roget, and 
J. Johnson,'’* have all borne tcstiinony to its beneficial eflects. Its methodm 
medendi is imperfectly understood. This, indeed, is to be expected, when it 
is considered that the jjadiology and causes of (‘pilei)sy are so little known ; 
and that, as Dr. Sims has justly observed, every thing concerning this disease 
is involved in the greatest doubt and obscurity, if we except the descriptions 
of a single fit, and that it returns at uncertain intervals. In this ‘state of 
ignorance, and with the already-mentioned facts before us, as to the curative 
powers of this salt, the observation of Georget,^ that he has great difficulty in 
conceiving how tlie blindest emjiiricism should liave led any one to attempt 
tile cure of a diseased brain by cauterizing tlie stomach, is, I conceive, most 
absurd and unw^arranted. The cases wliich liave been relieved by it are pro- 
bably those termed by Dr. M. llall^ eccentric. In the few instances in 
which I have seen this remedy tried, it has proved unsuccessful ; but it was 
not continued long, on account of the apprehended discoloration of the skin. 

In chorea it has been successfully employed by Dr. Powell,® Dr. Uwins,^ 
Dr. Crampton,® Lombard, ^ and others. In anyina ^^eetoris it has been ad- 
mi nistiTcd in the intervals of the paroxysms with occasional success by Dr. 
(Jap])e*® and Dr. Copland.** 

In chronic affections of the stomach (especially morbid sensibility of the 
gastric and intestinal nerves) it has been favourably spoken of by Autenreith,*^ 
Dr. James Johnson,*® and llueff.*'* It has been employed to allay chronic 
vomiting connected with disordered innervation,* as well as with disease of the 
stomach (scirrhus and cancer), and to relieve gastrodynia. The foregoing 


^ Dublin Med, Jovm. .Tan. 1839. 

* Mem, of the Med. Soc. of Land, iv, 379. 

^ 7Wat, on Nerv. Die. by J. Cooke, M.I). ii. part 2, 147. ^ 

^ DhjHlol. du Si/steme Nei'V. ii. 401. 

® Lect. on the JSferv. System^ p. 143. 

® Medical Tramemtions of the College of Fhgsicl^nSf iv. 85. 

7 Kdinb. Med.^nd Surg. Journ. viii. 407. 

® 7)'ansaciion$ of the King and Queetfs College of Fhgslcians, iv. 114. 

® Magazine^ xl. 

Dimcatfs Amiah of Medicine ^ iii. 

0]), cit. 

*^«J.)icrbach’8 Ntmsi. Knideck, in d. Mat, Med. 1837, i. 528. 

On Indigcslion, 2d (;di* p. 87- 

*Dierbach, op. cit. ; also American Journal of Medical Science^ May 1837, p. 225. 
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are the most important of the diseases against which nitrate of silver has been 
administered iii#rnally. 

As aiS external agetit its uses are far more valuable, while they are free from 
the inconvenience of permanently staining the skin. It is employed sometimes 
as a camtic, and as such it has «ome advantages over potassa fusa and the 
liquid corrosives. Thus, it does not liquefy by its application, and hence its 
action is confined to the parts with which it is placed in contact. It is used to 
remove and repress spongy granulations in W’ounds and ulcers, and to destroy 
warts, whether venereal or otherwise. It is applied to chancres on their first 
appearance, with the view of decomposing the syphilitic poison, and thereby of 
stopping its absorption, and ])reventing bubo or secondary symptoms. This 
practice has the sanction of Mr. Iluntd*. I have' several times seen it fail^ 
])erhaps because it was not adopted sufiBciently early. The nitrate should be 
scraped to a point, and applied to every part of the ulcer. This mode of 
treating /‘hancres has been rec^itly brought forward by Itatier^ as if it were 
new, and as forming part of Bretonneau^s ectrotic {ectrotica^ from wtrpwericw, 
I abort) method of treating diseases ! 

The application of nitrate of silver to punctured wounds is often attended 
with most beneficial effects, as Mr. Higginbottom^ has fully proved. It 
prevemtf? or subdues inflammatory action in a very surprising manner. It is 
equally adapted for poisoned as for simple wounds. To promote the healing 
of ulcers it is a most valuable remedy. In large indolent ulcers, particularly 
those of a fistulous or callous kind, it acts as a most efficient stimulant. To 
small ulcers it may be apj)lied so as to cause an eschar, and when at length 
this peels off, the sore is found to be healed. Mr. Higginbottom^ asserts 
that in every instance in which the eschar remains adherent from the first 
application, the t\^ound or ulcer over which it is formed invariably heals.^^ 
Dry lint will, in general, be found the best dressing for sores touched with 
the nitrate. 

Nitrate of silver was proposed by Mr. Higginbottom as a topical remedy 
for external inflammation. It maybe applied with great advantage to subdue 
the inflammatory action of erythema, of paronychia or whitlow^, and of in- 
flamed absorbents. In some cases it is merely necessary to blacken the 
cuticle ; in others, Mr. Higginbottom recommends it to be used so as to 
induce vesication. In erysipelas, nitrate of silver is used by many surgeons 
as a cautery both to the inflamed and the surrounding healthy parts. But 1 
Iiave so often seen the disease continue its course as if nothing had been 
done, that I have lost confidence in its efficacy.^ I have found tincture of 
iodine much preferable. " . 

Bretonneau and Serres^ recommend the cauterization of ^ variolous pus- 
tules by nitrate of silver, in order to cut short their progress. It is princi- 
pally useful as a means oi preventing pitting, and should be employed on the 
first or second day of the eruption. The solid caustic is to be apphed to each 
pustule after the apices have beeiV removed. This ectrotic method has also 
been employed in Ae treatment of shingles (herpes zoster j : in one case the 

Ghi. de MM. xv. 47 ; and xvi. '62. 

- Op.^cit. 

Op. cit. p. 11. i 

^ Sre also some rernarlig by V(,>lpeau, in tofid. Med* Gaz. Aug, 21 1840, p. 828. 

Jrc/i. Ge .. de MM. viii. 220 and 427. 

^ -k 
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disease was cured in a few hours. ^ Some good rules for its application have 
been laid down by Ilayer.^ 

In some diseases of the eye nitrate of silver is a most ^jaluable Remedial 
agent. It is used in the solid state in solution and in ointment : the solu- 
tion may be used as a wash or injection, o% applied by a caineVs hair pencil. 
In dee]) ulcers of the cornea, a cone of the solid nitrate should be applied, — 
in superficial ones, a solution (of from four to ten grains of the salt to ah 
ounce of distilled water) may be employed.® There is one drawback the 
use of this substance in ulcers of the cornea, as well as other ailections 
of the eye : viz. the danger of producing dark specks in the cornea, or of 
staining the conjunctiva;^ bht this occurrence is ivue. Velpeau® has em- 
^ I)loyed it in many hundred cases without ever observing such an effect. 
In botli acute and chronic ophthalmia, Mr. Guthrie^ em])loys this salt in the 
form of ointment (Arg. Nitr. gr. ij. ad gr. x. ; Liq. Plumbi Subacet. gtt. xv. ; 
Ung. Cctacei, 5j0 Of this, he directs a por^on (varying in size fron\ a large 
pin^s head to that of a garden pea) to be introduced between the fids by the 
finger or a camel^s hair pencil. It causes more or less i)ain, which sometimes 
lasts only half an hour, at others till next day. Warm anodyne fomentations 
are to be used, and the application of the gintment repeated every third day. 
In acute cases, two or three applications will •arrest the disease. "JV^ith this 
treatment, blood-letting, and the use of calomel and opium, are preceded or 
conjoined.7 While many surgeons hesitate to use nitrate of silver in the first 
stage of acute purulent ophthalmia, all are agreed as to its value in the second 
stage of the disease, as well as in chronic oj)hthalmia. Besides the diseases 
of the eye already mentioned, there are many others in which the oculist finds 
this salt of the greatest service, as a caustic, astringent, or stimulant.® 

In inflammatory affections and 'ulcerations of the mucous membrane 
of the mouth and fauces^ nitrate of silver is sometimes a most valuable ap- 
plication.® When the fibrinous exudation of croup commences on the surface 
of the tonsils and arches of the palate, its further progress may be stop])ed, 
according to Mr. Mackenzie,^® by tile application of a solution composed of a 
scru])le of nitrate of silver and an ounce of distilled water. The solid nitrat() 
has been introduced through an -aperture in the trachea, and applied to ulcers 
on tlie inner surface of the larynx, in a case of phthisis laiyngea^ with appa- 
rent benefit. 

In some forms of leucorrhoca the application of nitrate of silver, either in 
the solid state or in solution, is attended with* beneficial ettects. This prac- 
tice \vas first recommended by Dr. Jcwel.^^ It is, T believe, most successful 


^ Archives Gin, de Mid. xviii. 439. 

^ Treatise on Skin Diseases^ by Willis, p. 260. 

^ Mackenzie, On the Diseases of theEyey 24 ed. 578; also, V^lpi au, Lond. Med, Gaz. Oct. 1839. 
* Jacob, liuhlin Hospital ReportSy v. 365. 

® Op. supra dL p, 107. 

^ Lond. Med. and Rhys, Joutm. lx. 193; Ixi. 1. ^ 

7 For some jiidici#U8 remarks <m this practice, consult the article OphUialmiay by Dr. Jacob, in 
the Cyclop, of Pract. Med. iii. 201. 

^ Vide 1)|;. Mackenzie’s Treatise on Diseases of the Eye; and Mr. Ryall’s paper, in tlu'> 'Trans, of 
the King and Queen* s College of Physicians in Irelandy v. 1. 

® Hunt, Lond. Med. Gaz. xiii. 129. 

E^ind. Med, and Surg. Joum. Xxiii. 294. 

Liston, Elements of SargPryy part ii. p. 256. 

*2 practical Observations on Leucorrhsay 1830. 
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in eases dcjicndent on local irritation or subacute inflammation, and not aris- 
ing from constitifi^ional debility. The solution may be applied by a piece ot* 
lint or sponge, or may be injected by means of a syringe with a curved pipe. 
'Its strength must vary according to circumstances. Dr. Jewel generally em- 
ployed three grains of the nitrato to an ounce of water ; but in the Lock 
ilos])ital, solutions are sometimes used containing half a drachm, or even two 
scruples, to the ounce. In some cases the solid nitrate has beeii applied to 
tlie cervix uteri and vagina by means of a silver tube. In (jonorrhrx^a of the 
femalcy a solution of the nitrate of silver, or even this caustic in the solid 
state, has been us(‘d with the best eflects. It was first employed by Dr. 
Jewel, but subseriuently, and on a much more extended scale, by Dr. Uan- 
nay,^ and \nthout any injurious consef|uences. In many cases the discharge 
ceased, never to return, in twenty-four hours. The fear of ill effects has 
j)rev(aited the general adoption of this j)ractice. In ffonorrhwa of the male, 
the intrpduction of a bougie, snyiared with an ointment of nitrate of silver, 
is occasionally a most efl'ectual cure; but the jiractice is dangerous. In 
one case I saw acute and nearly fatal urethritis brought on by its employ- 
ment. The patient was a dresser at one of the London hospitals, and had 
])ractised this mode of treatment in many instances on the hospital p^^tients 
with theiin])piest results. Airuqueous solution of the salt has been success- 
fully used'in chronic gonorrhoea.^ 

In JiHHured or exeorioted oipples the application of the solid nitrate of 
silver is of groat service. It should bi; insinuated into all the chaps or cracks, 
and the ni])ple aflerwards washed with tepid milk and w^ater.*^ 

The application of solid nitrate of silver is a most effectual remedy for the 
different forms of porrif/o which aifect the heads of children. The caustic 
should be well ruhl)ed into the parts. I have never known the practice to 
fail, or lo cause the loss of hair. Where the greater portion of the scalp is 
involved, the different s])ots should be cauterized successively at intervals of 
some days; for, as already mentioned, I h.^ve seen fever and delirium produced 
in a child from the too excessive use of tMis remedy. In psoriasis, the same 
medicine was found by Dr. Graves^ most effectual. An aqueous solution of 
the nitrate is also valuable as an astringent w^ash in other skin diseases, as 
impetiffo. The solid nitrate is sometimes employed to stop the progress of 
irritative or erysipelatous inffammation, by applying it in a circular form 
around, and at a little, distance from, the inflamed portion; but I have fre- 
quently observed tlie inffannnattou extend beyond the cauterized part. Mr. 
Higgiiibottom^ reports favourably of the effects of applying the nitrate to 
hums and scalds ; and his oteervatious have been confirmed by those of 
Mr. Cox.^ 

In strictures of the. urethra and msmharfus, bougies armed with lunar 
caustic on their jioints {thK caustic or armed houffie) are occasionally em- 
ployed with great advantage, at least ii;i urethral stricture. When the 
common bougie {cereulus siinple.v) is formed, the point of it should be 


^ Land. Med, Gaz, xx. 185. 

” Roiriieitn, Lmicette*Trangmse^ Mars 81, 1836. 
Lond, Med, Gaz. v. 207; xiv. 674, 719, and 754. 
Bid. vii. 520. 

* Op. {'it. 

'' Lo7id, Med. Gaz, x. 687. 
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heated with a conical ])iereer, and the caustic introduced while the composition 
is (piite soft. The point of tlie bougie should then be rubbed cpiite smooth 
on a piece of polished marble till no inequality in the sv/s of it •aj)])ear.^ 
Notwitlistanding tliat the application of nitrate of silver to stricture of the' 
uretlira has been advocated b} Mr. Hunter* Sir E. Home, ]\Ir. Wilson, T)r. 
Andrews, and others, it is now but little employed ; yet of its efficacy and 
safety in many obstinate cases, where the sim])le bougie fails, I am assured bjr 
repeated observation. It is commonly su})poscd that it acts by burning or 
destroying the stricture : such is not the fact. It induces some chaiige in 
the vital actions of the part, which is followed by a relaxation of the narrowed 
portion of the canal, but which chaitge is as difficult to explain as the sub- 
duction of the internal inflammatory action by the application of this salt. 
• (.)f the use of the caustic bougie in stricture of the (esophagus I have no 
exjjericnce. 

Administration. — Nitrate of silver may be exhibited in doses of qpe-sixtli 
of a grain, gradually increased to thr(3C or four grains, three times a day. As 
before mentioned. Dr. IWell has increased the dosi*. to fifteen grains. The 
nsnal mode of adininistcriiig it is in the form of ])ills made of bread-crumb ; 
but. llie chloride of sodium which it (contains renders it objt^ctionable : somt3 
mild vegetable powder with mucilage is ])ref(‘rAl)le. Common salt jar salted 
foods should not be taken eitluT immediately before or after swallowing these 
pills. Dr. Johnson^ asserts ^^that there is no instance on record wh(ire the 
complexion has been affected by the medicine when r('stri(‘t(Ml to Ihree months' 
administration." It is advisable, however, not to continue tlie use of it beyond 
a month or six weeks at a time. 

Eor external use, an aqueous solution is employed of strengths varying from 
a quarter of a grain to two scruples, in an ouiiee of distilled water. The 
formula for Mr. Guthrie's ointment has already been given. 

Antidote.— The antidote for nitrate of silver is common salt [chloride of 
sodwm), When this comes in contact with lunar caustic., nitrate of soila 
and chloride of silver are produced f the latter (*()m])()und is, according to the 
cx[)Ci'im(3iits of Orfila,-"^ innocuous. The contents of the stomach should bo 
removed, and the inflammatory symptoms combated by demulcents, blood- 
letting, and the usual antiphlogistic means. 

When the local use of nitrate of silv(;r causes excessive pain, ndief may b(j 
gained by washing the parts with a solution of common salt. Pieces of 
caustic have been left in the vagina and ureMira without unpleasant conse- 
cpicnccs resulting. lnj(3ctious of a solution of cominoii salt aie the best 
means of preventing bad effects. • 

To dimiiiisli the slate-ccdoured tint of the skin arising from nitrate of silver, 
acids or the super -salts offer the most probable means of success. The exter- 
nal and iiitennd use of dilute nitlic acid, or tile internal employment of 
bitartrate of potash, may be tried : the discolorat.ion is said to have yielded 
to a steady course of, the last-mentioned aubstiincc*.^ 

1. IIQI'OR ARtjENTI KITRATIS, L. ; fSoluHo Arfjenti Nitratifi, E. ; Solntion 
of Nil rate of Silver, (Nitrate of Silvei;, 5j. [grs. 40, ^'0 ]li^ed 

* IIj. Andrews, Ohnervaiions on ihe ApptmUion of Lunar Canftiic to HtrictureSy p. 120, 1807. 

“ Essau on Morbid HensibiHty of the Ulomcbch and Bowels, 2d edit, p, \)0. i 

nJeot, Cm. 

* United States Dispensatory . 
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Water, f^j. [grs. 1600, .&.] Dissolve the nitrate of silver in the .watCT, and 
strain ; then, the^cess of fight being prevented, keep it in a well-closed 
ves.sel.)— ‘This solution is employed as a test of chlorine, cliloridcs, or hydro- 
diloric acid. 

2.^ SOLGTIO ARGEKTI AUHONIATI, E. ; Solution of AmMonio-N Urate 
offiilver; Hunu^s Test for Arsen ions Acid, (Nitrate of Silver, ^s. xliv. ; 
Distilled Water, f5j. ; Aqua Ammoniie, a sufficiency. Dissolve the salt in 
the wjeler, and add the aqua ammonise gradually, and towards the end cautiously, 
till the precipitate at first thrown down is very nearly, but not entirely, re- 
dissolved.) — Employed as a very delicate test for arsenious acid (see ante, 
p. 645). 


Qnjym XXXI. GOI^D AND ITS COMPOUNDS. 

178. AURUM.~GOI.D. 

Spnbol Aw. Equivalent Weight 199 . 

Histouv. — G old has been known from the most remote periods of antirjuity. 
It was in common use 6,300 years since,* and was 2)robably the first metal 
with which mankind was acquainted. The alchemists termed it Sol, or Rex 
metalhirum, O. 

Natural History. — It is found only in the metallic state, commonly 
alloyed with other metals, especially with silver, tellurium, copper, and iron. 
It occurs in veins in ])riinitive rocks, and is also found in alluvial deposits in 
small lumps or particles, called tfold duKt. It is found in several parts of 
Europe, Asia, and Africa, but principally in America, especially the southern 
part. 

Tkicparation. — ^T he mode of extractftig gold varies in different places, 
principally Mcording to the nature of the giingue. The ore is freed as much 
as jiossiblc from foreign matters by mechanical processes (stamping, washing, 
&e.), and sometimes by roasting, and is then smelted with some flux, as borax, 
to separate the stony matters. Or it is fused with lead, and afterwards 
submitted to cu 2 )ellation ; or amalgamated with mercury, and, after straining, 
distilled. * 

The separation of gold from silver {parting) may be effected in the dnj 
way by fusion either with sulphur, by which metallic gold and suljfliuret of 
silver are procured,-ror with tersulpburet of antimony, by which sulphuret 
of silver and' an alloy of gold and antimony are procured : the last-mentioned 
metal may be separated by Keating the all# in the .air, as well as by other 
methods. Gold may also be freed from silver in the wet way by the process 
oi quartalion ; that is, by treating«an alloy of three parts of silver and one 
of gold with nitric acid, which dissolves the silver, -sor by action of sulphuric 
acid (see cupri mlpliaft). 

— ^The crystalline forms of native, gold are the cube, tlic regular 

oqtohedron, (>nd their modifications. Pure gold has a rich yellow colour,— a 
sp. gr. of 19-2 to 19-4 ; is soft, very ductile, and malkable ; fuses ata bfight 
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red heat (201 F., according to Daniell) 5 and in the liquid state has a 

brilliant greenisli colour. * 

Char act erinticH . — Gold is readily distinguished by its colour and ‘softness, 
by its being unacted on by nitric acid, and by its ready solubility in nitro-* 
liydrochloric acid. The solution is ycllovib stains organic matters (as the 
skin) purple, throws down, by the addition of protosulphate of iron, metallic 
gold in a finely-divided state ; by protochloride of tin, a dark or black pre*- 
cipitate; and by protonitratc of mercury, a black precipitate : heated, with 
borax by the blowpipe, it forms a pink or rose-coloured glass, but is sub- 
sequently .reduced. 

PHYsiOLoatCAL EFFECTS. — Gold, like other metals, has been frequently 
supposed to be inert while it retains its metallic condition, but in this, as well 
* as in some other instances, the accuracy of the assumption has been denied. 
Both Chrestien ^ and Niel,^ as well as other writers, assert that finely-divided 
metallic gold {palvis atfvi) provinces the saqjLC constitutional effec^ jjs those 
caused by the various preparations of this metal, but in a milder degree, while 
it excites little or no irritation. It is said to promote the secretions of the 
skin, kidneys, and salivary glands. 

Uses. — It has been employed as an antivencreal and antiscrofnloiis remedy 
by (Jhrestien, Niel, and others, with considefabh; success. It is fjjiid to be 
preferaljle to the other preparations of this metal in delicate and iku'vous 
subjects, females, and infants. Gold leaf {aur am folia tarn sen lamrl/atam) 
is used by dentists for tilling decayed teeth, and w’as formerly employed by 
apothecaries for covering pills {ad inawrandaH s(‘u ohdttcendafi pih/las), 

Adminis'iiiation. — It has been administered intcirnally in doses of from a 
quarter of a grain to a grain three or four times a day. Chrestien used it by 
way of friction on the tongue and gums. Nicl emjdoj^Hl it enderraically 
(that is, ap])lied it to the skin deprived of the epidermis) in the form of oint- 
ment, composed of one grain of gold and thirty grjiins of lard. 

PULVIS AUBI (Fr. Cod.) or Powder of Gold is prepared by rubbing leaf 
gold [auram in laminae exilissimas complanatum) with sulphate of 
potash, sifting, and washing with boiling water to remove the sulphate ; or by 
adding protosulphate of iron to terchloride of gold, and by wasliing tlie pre- 
cipitate first with water, ' then with dilute nitic acid. 


179. AURl THROXYDUM.-TEROXIDE OP GOLD. 

Formula AuO^. Equivalent Weight 223. 

This substance, sometimes cdHti^roxidc of gold, auric oxide, or auric 
acid, is ordered, in the French C^ex, to be prepared by boiling 4 parts of 
calcined magnesia with I part terchloride of gold and 40 parts of water, 
Then wash, firs^with water, to r^“j*aove tluf chloride of magnesium, afterwards 
with dilute nitric acid, to diss ’ the excess of magnesia. 

Teroxide of gold is browr ^^ le state of hydrate, reddish-yel low. It is 

^ tine Nouvalh des Mai. Ven. Paris, 1811. * 

^ Ueekerches ei FregircUioHJt d* Or, Paris, 1821. 
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reduced by heat and solar light. It is ini^luble in water, but is soluble in 
hydrochloric acifi (forming terchloridc of gold) and in alkiJies (forming 
^aurates). 

It is used intertially, iij venereal and scrofnlojis diseases, in doses of from 
one-tenth of a grain to a grain, ihade into the form of pills, witli extract of 
ijiczereon. 

1. AURIIM FlMIJiANS ; Fulminatiiuj Gold ; A//rat(* of Aminonia ; 
AmnVmiuret of Tvroxide of Gold, — This is prepared by adding ammonia to 
a solution of chloride of gold. It is a yellowish-brown powder, which exjilodcs 
when heated to 400^. .Its composition is probably SNll^^AiiO^. It lias 
been employed in tlie same cases as the preceding compounds, as well as in 
fevers, nervous affections, &c. In some casiis it has produced very serious,* 
and even fatal results.^ 

2. PljliPllRA MINERi\lIS CAt^SII ; Purple of CaHsiiis ; Aunini Stanno 
parutumy Fr, Cod. — Tluin; are several methods of preparing it : the sim])lest 
is to add a solution of the mixed protocliloride and jiercliloride of tin to a 
solution of terchloride of gold until a precipitate is no longer produced. 
Miter and dry the preeijiitate. 

The purple of Cassius is soluble in ammonia, and dbes not form an amalgam 
with merefury ; hence it does not appear to contain any metallic gold, its 
composition probably vari(!s according to the mode of procuring it. Gold, 
oxygen, and tin, are its essential constituents. According to Fuchs, its com- 
position is 2(SnO,SnO^) 4- Au02,Sn02-f-A(j. 

This preparation is used in the same cases as the other prepai*ations of gold. 


180. AURI TERCHLORIDUM.-TERCHLORIDE OF GOLD. 

Formula AuCP. Equivalent Weight 305*5. 

Prepaiiation. — In the French Codex this is ordered to be ])repared by 
dissolving, with the aid of heat, one part of gold in three parts of nitro- 
hydrodiloric acid. The solution is to be evaporated until vapours of chlorine 
begin to be disengaged, and then allowed to crystallize. 

Properties. — Terchloride of gold is in the form of small crystalline needles, 
of an orange-red colour, inodoAius, and having a strong, styptic, disagreeable 
tasfe. It is deliquescent, on which account it s]iould be preseiwed in a well- 
stoppered bottle : it is soluble in* water, alcohol, 'and ether. When heated, it 
evolves chlorine, and is converted, first into protocliloride, and then into 
metallic gold, which is left in the spongy .state/. It reddens litmus, stains the 
cuticle purple, is reduced % many metals (as iron, copper, tin, zinc, &c.), by 
several of the non-metjxllic elementary .substances (as phosphorus), by some 
metallic salts (as protosulphate of*iron), f yd by many organic bodies (as 
charcoal, sugar, gum, gallic acid, cxtractivi^ilv^..)^ all of whi6h, therclbrc, are 
incom)atible with it. Nitrate of silver o ^ is a jirecipitatc of ^Iiloride of 
«Kcf^(ft)xide of gold; hydrocliloric ac^^f^ve. goes the latter. 
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Physiological Effects, a. On Animals, — Orlila^ cxatniiiecl tlie effects 
'of chloride, of gold on animals, and infers from his cxperi:*ients that \Ahen 
introduced into tlie stomach it acts as a corrosive (but \\ith h^ss ciiei*gy than 
the bichloride of mercury), and destroys animals by the inllamnmtion of the* 
coats of the alimentary canal fldiich it sets up. . 

On Man , — On man its effects are analogous to those of bichloride of 
mercury. In small doses it acts, according to Dr. (^hresticn, more energeti- 
cally as a stimulant, thougli less powerfully as a sialogoguo, than eorrosivcj 
sublimate. It promotes the secretions of the skin, the salivary glands, and 
the kidneys. Taken to the extent of one-tenth of a grain daily, it havS occa- 
sioned violent fever. '‘This excitation,^^ says Chrestien, "I regard as indis- 
pensably necess«‘xry for the (jure of the diseases against whicdi I administer 
^old : restraiiued within ])ro])cr limits it is nevcT accompanied with any 
remarkable or even sensible lesion of llie. functions. The mouth is good, 
the tongue moist, the aj)petite continues, the bowels are not disordered, and 
there is ordinarily only augmentation of urine and transpiration ; but if ('ur- 
ried too far, we incur the risk of producing general erethism, intlammation of 
this or that organ, according to the predisposition of the patient, whieh will 
not oidy clicek tlie treatmojit, but may cvcji induce a new diseas(?, often more 
troublesome tliaii the original one. The suspension or moditicatioi^ of the 
remedy should be governed by the unusual and sustained heat of the skin.^^ 
Culleri(jrj2 the nephew, lias seen one-fifteenth of a grain excitcj, at- th(j secjond 
dose, gastric irritation, dryness of the tongue, redness of tlie throat, colic, and 
diarrhma. When it promotes the secretion of saliva, it does not, as mercury, 
affect the teeth aTid gums.^ Magendic'^ has seen viohmt gastritis, accompanied 
by nervous symptoms (cramps and ])ains in tlie limbs, agitation, and loss of 
slee])), and afterwards great heat of skin, obstinate sk^eplessnoBs, and latiguing 
erections. In lar(fe doses, it would probably occasion syrrijitoms analogous 
to those produced by the use of poisonous doses of bichloride of mereury. 

Uses. — It lias been employed, with variable success, as a siibstitutcj for 
mercury in the secondary symptoms of syphilis, A more extended experience 
of it is, however, necessary to enable us to speak of its remedial powers with 
confidence. In the hands of CJiresticn,^ Niel,® Cullerier,^ liegrand,^ and 
others, it has proved most successftd. 

It has also been used in scrofulous affections, broncliqcclo, clironic skin 
diseases, scirrhous tumors, &c. Diiportal^ cured with it a case of obstinate 
ulceration of the face, regai-ded by him as cancerous, and wliich had resisted 
all the ordinary methods of cure. 

Legrand^® has used chloride of gold, acidified witli nitric lujid, as a caustic, 
in syphilitic, scrofulous, and scorbutic ulcers, (jaiiccrous growths, and ulce- 
rations of the neck of the uterus*. 


' Toxicol. Gen. 

- Magcridie, ¥oTmulmre^ 8mc ^it. p. 305.® 

^ Gr(>t:'2:c3| llv-sTs Mayazin^ Bd. xxi. quoted by Wibmer, 

* Op. cit, 

® p/>. cit. 

® Op. cit. 

1 Diet, des Sciences Med. xxxvii. art, Oa » 

® De rOr ; de son Emjdoi dans le Traite.uent de la Syphilis^ Paris, 1832. 
® Ann. de Chimicy ifpcviii. 55. 

LonA. Med. Gaz. xx. 4-14. 
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jVdministration. — Interually, it has been given in doses of one-twentieth 
of a grain, madaiinto pills with starcti. But to organic matters decompose it, ' 
it is better to use it in distilled water, or apply it by friction to the month, in 
* (|uantities of from one-^teenth to one-sixth of a grain. 

Antidote. — ^The same as for poisoning by phrchlbride of mercury. 


181. AURl IODIDUM.-IODIDE OF GOLD. 

Formula Aul. Fquimknt Weight 325. 

This is ordered to be prepared, in the Trencli Codex, by adding a solutioiL, 
of iodide of potassium to a solution of chloride of gold. ])ouble decompo- 
sition takes place, and iodide of gold falls down. AnCl-'* + 8KI= Aul-f 
8KCl-f 2i. Tliis is to be coltetcd on a filter, and washed with alcoliol, to 
remove the excess of iodine w hich precipitates with it. 

Iodide of gold is of a greenish-yellow colour, insoluble in cold water, but 
slightly soluble in boiling waiter. Heated in a crucible it evolves iodine 
vaj)()ur, and is converted into jnetallic gold. 

It h(fo been employed internally, in venereal affections, in doses of from 
one-fiftecmth to one-tenth of a grain. Externally, it has been applied in the 
form of ointment to venereal ulcers.^ 


182. SODII AURO-TERCHLOR1DUM.-AURO* 

' TERCHLORIDE OF SODIUM. 

Formula NaCl, AuCP,4HO . Equivalent Weight 400. 

In the Erench Code.x this is ordered to be prepared by dissolving 85 parts 
by weight of terchloride of gold, and 16 parts of chloride of sodium, in a 
small quantity of distilled water ; the solution is to be evaporated by a gentle 
heat until a pellicle forms, and then put aside to crystallize. 

The auro-terchloridc of sodium crystallizes in orange-coloured quadrangular, 
elongated prisms, which are permanent in the air ; ' but when they contain any 
uncombined terchloride of gold, they are slightly deliquescent. They are 
soluble in water. When heated, chlorine is evolved, and a mixture of gold 
and chloride of sodium is left bshiini 

Its effects and uses are analogous to the terchloride of gold, over which it 
has the advantages of being more constant aaid less costly. It is exhibitcid 
iideriially in doses of one-twentieth to one-tenth of a grain, made into pills 
with starch or lycopodium. Mixed with twdee its weight of orris powder or 
lycopodium, it may be used in Iriations on the tongue and gum. An oint- 
ment (composed of one grain to thirty-six grains of lard^ may be applied 
cndermically to the skin, deprived of its epidermis by a blister. 


* Pierquiu, '/<?»>•». de Frogth. 
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O^iDER XXXII. COMPOUNDS OF PLATSNUM. 

183. Platini BicUoridnm^-^Biclilorid# of Platinum. 

formula PtCP. 'Equimlent Weight 170. 

Perchloride of Platinum ; Muriate of Platinum; Mtromuriate of Platinum. — Obtained 
by tlissolvinc platiniiin in mtrohydrochloric acid ; by evaporation, prismatic ci-ysWs of 
tJie liydratca bichloride o£: platinum (PtCl^,10HO) arc obtained. On further evai)oratiori, 
a dark reddish-brown, deliquescent, saline mass of anhydrous bichloride of platinum 
(Pier-) is obtained. It is soluble in water, alcohol, and ether. Its elFects on the animal 
body have been investigated by C. G. Gmelin,' Iidfcr,‘^ and others. It is a powerful caustic 
])oison. Given to rabbits in doses of about thirty grains, it causes convulsions and deatli. 
Oonsidered in relation to its therapeutical effects and uses, it resembles terchloridc of 
gold and perchloride of mercury. It has been successfully employed in sccondaiy syphilis. 
Dose Iroin one-cighth to one quarter of a grain taken several times daily. It may be 
administered cither in solution in water, and mixecfVith mucilage, or in the fcriA of pills. 
An ointment comj)Osed of fifteen grains of the bichloride, half a drachm of extract of 
belladonna, and an ounce of lard, has been applied to indolent ulcers. 


184. Sodii Platino-Bichloridum.~Platino-Bichloride of Sodium. 

« 

Formula NaCl,PtCR Equivalent Weight 228*5. 

•' Sodto-hicMoride of Pigtinnm ; Chloro-platimte of Sodium ; Platinum Muriatioum 
Obtained by dissolving 170 parts of pure bichloride of platinum and 58*5 
of pure chloride of sodium in separate portions of distilled water. The solutions arc to 
be mixed and evaporated sjb as to obtam red crystals, NaCl,PtCl2,6HO. By heat these 
lose Iheir water of crystallization, and yield Ine anhydrous platinc^bicldoride of sodium, 
IMa CbPiCl'^, in the form of a yellow powder. This salt is soluble in both water and alcohol. 
11 s gcnerid clfects are mmiiar to, out milder than, those of the bicliloride of platinum ; 
and for medicinal use it is preferable to the latter preparation. It resembles in it s 
inediciiiiil uses the aurp-tcrchioride of sodium. It has been used in secondary syphilis, 
ami some other maladiea The dose of it is from one-cighth to half of a grain, admuiistered 
in lh(! form of powder, pill, or aqueous solution containing mucilage. A solution com- 
posi^d of 5s.s. dissolved to half a pint of decoction of poppies has been used as an injection 
ill goiioiThcea. A liiiimfent composed of two grains of tlic salt to an ounce of oil or fat 
has also bi’en used.^ 


‘ rrrsnrhn nhor die Wwhingen dns Barytes^ &c., PlatinSy &c. TubiDgen, 1824. 

- Obscrralions et Recherches experimcntales 8ur la Pl9tinCy Paris, 1841 ; also Journ. dc Pharm. 
i. xxvii. 1841. 

Por further details respecting the medicinal uses of the compounds of platinum, the reader is 
referred to Dierbach’s Neucsten Entdeckungen in der Materia MedicUy Bd. ii. S. 1173, 1843. 
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New Works and New Editions 


PUBLISHED ]^Y 


Messrs. Longman, Brown, Green, and Longmans, 


ABERCROMBIE’S PRACTICAL GARDENER, 

And Iniproved System of Modern Horticulture, alphabetically arraiijtfed. 4tli Kdition, with 
Introductory Treatise on Vegetable Physiolo;;y, and Plates, by W. Salisbury. ]2ino. Gs. bds. 

ABERCROMBIE & MAIN.-THE PRACTKLU. GARDENER’S 

COMPANION; or, Horticultural Calendar: to whl^ js addeiU the Garden-r'ce/f aiut Pipnt 
Estimate. Edited from u MS. of J. Abercrombie, by J. Main. Hth Edition. a2niO. 2s. Gd. sd. 

ACTON (ELIZA.) -MODERN COOKERY, 

In all its llranches, reduced to a System of Easy Practice;. For the use of Private Families. 

a Series of Heedpts, all of which have been strictly tested, aiul are j;iveii with the most 
minute exactness. Hy Eliza Acton. New Editiot^, to which are aihied, Direction?^ for 
Carving'. Fcp. tivo. n^h plates and woodcuts, 7s. Gd. cloth. • 

ADAIR (SIR R0BERT).-AN HISTORICAL ME^IOIR ()F A 

MISSION to the COURT of VIENNA in 180G. Hy the Right Honourable Sir Roiikut Ai»a in, 
G.C.H. With a Selection from his Despatches, published by ii^irmission of the proper 
Authorities. 8vo. 18s. cloth. 

ADAIR (SIR ROBERT). -THE NEGOTIATION’S FOR THE 

PEACE of the DARDANELLES, in 1808-9: with Dispatchi'S and Ollicia! Do niueiits. Hv 
the Right Hoiiourahle Sir Robert Adair, G.C.H. Heing a Sequel to the Memoir of his 
Mission to Vienna in 180G. 2 vols. 8vo. 28s. cloth. 

ADSIIEAD.-PRISONS AND PRISONERS. 

Hy Joseph Adshead. 8vo. with Illustrations, 7a. Gd. cloth. 

AIKIN.-THE LIFE OF JOSEPH ADDISON. 

Illustrated by many of his Letters and Private Papers neviT before published. By Lucy 
Aikin. 2 vols. post 8vo. with Portrait from Sir Godfrey Knelli‘r’s Picture, 18s. cloth. 

ALLAN (J. II.)-A PICTORIAL TOUR IN THE MEDITER- 

RANEAN ; comprising Malta, Dalmatia, Asia Minor, Grecian Archiiiehigo, Egypt, Nubia, 
Greece, Sicily, Italy, and Spain. HyJ. H. A.llan, Member of the Athenian Arcn.eological 
Society, and of the Egyptian Society of Cairo. 2(1 Edition. Imperial 4lo. witli upwards of 
40 lithographed drawings, and 70 Wood Engravings, jfc3. 38. cloth. 

AMY HERBERT. 

By a Lady, fldited by the Rev. William Sewell, B.D. Fellow and Tutor of Exeter 
College, Oxford. New Edition. 2 vols. fcp. 8vo. 9S. cloth. 

ANDERSEN.-THE TRUE STORY OF MY LIFE : 

A Sketch. By Hans Christian Andersen, Author of “ The Shoes of Fortune,” “The 
Nightingale,” “ O. T.,” “ Only a Fiddler,^^ “ The Improvisatore,” &c. TrauuJated by 
Mary Howitt. Fcp. 8vo. 5s. cloth. 

ARTISAN CLUB (THE)— A TREATISE ON THE STEA*M 

ENGINE, in its Application to Mines, Mills, Steam Navigation, and Railways. By the 
Artisan Club. Edited by John Bourne, C.E. New Edition. 4to. with 30 Steel Plates and 
349 Wood Eograviiigs, 27s.'cloth. 

BAKEWELL.-AN INTRODUCTION TO GEOLOGY. 

Intended to convey Practical Knowledge of the Science, and comprising the most important* 

• recent discoverie.s; with explanations of the facts and phenomena which serve to confirm or 
invalidate various Geological Theories. By Rob.brt Bx rewell. Fifth Edition, cousideinabiy 

• enlarged. 8vo. with numerous Plates and Woodcuts, 21s. cl(5th, i 


NEW WORKS AND NEW EDITION^ 


BAR51ETT.-A SYNOPSIS OP CRITICISMS UPON THOSE 

I'ASSAGRS of the OLD TESTAMENT in which Modern CommenlSitors have differed from 
the Authorised Version ; together with an Explanation o^various Difficulties in the Hebrew 
and Enfrlish Texts. Hy the Rev. Richard A. F. Barrrtt. M.A. Fellow of King’s College, 
Cambridge. ,Vols. I. and II. 8vo. 28s. each, cloth ; or, in 4 Farts, price 14s. each. 

BAYLDON.-ART OF VALUING RENTS AND TILLAGES, 

And the Tenant’s Right of Entering and Quitting Farms, explained by several Specimens of 
•■V/il nations; and Keinarks on the (’ultivation pursued on Soils in different Situations. 
Adapted to the Use of Landlords. Land-Agents, Appraisers, Farmers, and Tenants. Hy 
J.-S. Bayldon. Cth Edition; corrected and revised by John Donaldson. 8vo. lOs. 6d. cloth. 

BEDFORD CORRESPONDENCE. -CORRESPONDENCE OF 

JOHN, FOURTH DUKE OF BEDFORD, selected from the Originals at Woburn Abbey 
(1742 to 1770). With Introductions by Lord John Russkll. 3 vols. 8vo. with Portrait, 
4ss. cloth. 

Separately: Vol. I. (1742-1748), 18s.; Vol. II. (1749-1700), 15s.; Vol. III. (1701-1770), 158. 

BELL.-LIVES OF THE IIOST EMINENT ENGLISH POETS. 

By IloBHRT Bkll, Fisq. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

BELL.-TIIE HISTORY OF RUSSIA, 

From the Earliest Period to the Treaty of Tilsit. By Robert Bell, Esq. B vols. fcp. 8vo. 
with Vignette Titles, 18s. cloth. 

BLAC.K.-A PRACTICAL TREATISE ON BWING, 

BaRtMlfcon Chemical and Economical Principles: with Formula: for Public Brewers, and 
Instructions for Private Families. By Wilbiam Black. Third Edition, with considerable 
Additions. 8vo. lOs. Od. cloth.— Also, 

REMARKS ON BAVARIAN BEER, London Porter, the Influence of Electricity on Fermentation. . 
By W^ I LLi A M Black.' Being a Supplement to his ** Treatise on Brewing.” 8vo. 2s. 6d. sewed. 

BLAINE.-AN ENCYCLOPiEDIA OF RURAL SPORTS ; 

Or, acoiiii)leto Account, Historical, Practical, and Descriptive, of Hunting, Shooting, Fishing, 
Racing, and other Field Sports and Athletic Amusements of the present day. By Delaberk 
1*. BjiAiNK, Esq.*Author of “ Canine Pathology,” &c. Illustrated by nearly 600 Engravings on 
Wood, by K. Branston, from Drawings by Alkcn, T. Landseer, Dickes, &c. 8vo. d£2, 10s. cloth. 

BLAIR’S CHRONOLOGICAL AND HISTORICAL TABLES, 

From the Creation to the present time : with Additions and Corrections from tlie most authen- 
tic>Writers ; including the Computation of St. Paul, as connecting the Period from the Exode 
to the Temple. Under the revision of Sir Henry Ellis, K.ll., Principal Librarian of the 
British Museum. Imperial 8vo. 31s. 6d. half-bound in morocco. 

BLOOMFIELD -HISTORY OF THE PELOPONNESIAN WAR. 

By Th ucy i)i i>es. A New Recension of the Text, with a carefully amended Punctuation ; and 
copious Notk.s, Critical, Philological, and Explanatory, principally original, partly selected 
and arranged from the best Eximsitors: accompanied by full Indexes, both of Greek Words 
and Plirases explained, and matters discussed in the Notes Illustrated by Maps and Plans. 
By the Rev. S. T. Bloom fiklu, D.D. F.S.A. 2 vols. 8vo. 38s. cloth. 

BLOOMFIELD.- HISTORY OF THE PELOPONNESIAN WAR. 

By Thucydides. Ti’anslated into English, and accompanied hy very copious Notes, 
Philological and Explanatory, Historical and Geographical. By the Rev. S. T. Bloomfield, 
I^.D. F.ti.A. 3 vols. 8vo. with Maps and Plates, .*2. 5s. boards. 

BLOOMFIELD.-THE GREEK' TESTAMENT : 

V/ith copious English Note.s, Critical, Philological, and Explanatory. Especially formed for 
the use of advnneed Students and Candidates for Holy Orders. By Rev. S. T. Bloomfield, 
D.D. F.S.A. 6th Edition. 2 vols. 8vo. with a Map ol Palestine, je2, cloth. 

BL()0MFIELD.-AC0LLEGE?k SCHOOL GREEKTES.TAMENT : 

AVith shorter English Notes, Criiical, Philological, and Exi)laiiatory, formed for use in 
Colleges and the Public Schools, By the Rev, S. T. BloomfIeld, D.D. F.S.^. 4th Edition, 
greatly enlarged and improved. Fcp* 8vo. 10s. 6d. cloth. » 

.BLOOMF.IELD.-GREEK AND ENGLISH LEXICON TO THE 

NEW TESTAMENT; especially adapted to the use of Colleges, vid the lligbcr Classes fa 
tVublic Schools ; but also intended as a convenient Manual for Biblical Students in general. 
By Dr. Bloomfield. 2d Edition, enlarged and improved. Fcp. 8vo. 10s. 6d. cloth. 
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PUBLISUKD BY MESSRS. LONGMAN, BROWN, AND CO 


JJOY’S OWN BOOK (THEJ : 

A Complete Encycldpiedia of al^the Diveraiona, Athletic, Scientific, and Recreatire, of Boy- 
hood and Youth. A New Edition. With many Eiyravinita on Wood. [Jutt re<Uy. 

BRANDE.-A DICTIONARy OF SCIENCE, LITERATURE. 

AND ART ; comprising the History, Description, nnd Scientific PHnciples of every Branch 
of Human Kriowledisce ; with the Derivation and Definition of all the Terms in General Use. 
Kditcd by W. T. Brands, F.K.S.L. & £. ; assisted by J. Cauvin. 8vo. with Wood Engravings, 
^3, cloth. 

BRAY’S (litRS.) NOVELS AND ROMANCES, 

Revised and corrected by Mrs. Bray. In 10 vols. fcp. 8vo. with a Portrait, Frontispieces, 
and Vignettes, uniformly with “The Standard Novels,’^ ^63, cloth ; or, separately, 6s. each. 

BREWSTER -TREATISE ON OPTICS. 

By Sir David Brewster, LL.D. F.R.S., &c. New Edition. Fcp. 8vo. with Vignette Title, 
and 176 Woodcuts, 68. cloth. 

BUCKLER (J. C. AND C. A.)-\ HISTORY Or 'PHE 

ARCHITECTURE of the ABBEY CHURCH of ST. ALBAN, with especial reference to the 
Norman Structure. By J. C. and C. A. Buckler, Architects. 8vo. with numerous 
Illustrations, 148. cloth. i 

BUDGE (J.)-THE PRACTICAL MINER’S GUIDE. 

Comprising a Set of Trigonometrical Tablj^s adapted to afl the purposes of Oblicpie or Diagonal, 
Vertical, Horizontal, and Traverse Dialling; with their application to the Dial, Exercise of 
Drifts, Lodes, Slides, I.ovelling, lnacce.sHible Distances, Hpight.s, &c. By J. Budgk. New 
Edition, considerably enlarged. 8vo. with Portrait of the Author, 128. cloth. 

BULL.-THE MATERNAL MANAGEMENT OP CHILDREN, 

in HEALTH and DISEASE. By T. Bull, M-D. Member of the Royal College of Physicians, 
Physician-Accuchcur to the Finsbury Midwifciw Institution. New Edition. Fcp. 8vo. 78. cloth. 

BULL.-HINTS TO MOTHERS, 

For the Management of Health during the Period of Pregnancy and in the Lying-in Room; 
with an Exposure of Popular Errors in connection with those subjects. By Thomas Bull, 
M.l). &c. New Edition. Fcp. 8vo. 7s. cloth. 

BUNSEN.-THE CONSTITUTION OF THE CHURCH OF 

tlie FUTURE. A Practical Explanation of the Corresfwndencc with the Right Hon. William 
Gladstone, on the German Church, Episcopacy, and Jerusuhjii. With a Preface, Notes, and 
the complete Correspondence. By the Chevalier Christian Charles Josias Bunsen, 
Ph. D. D.C.Ii. Translated from the German, undertbe superintendence of, and with Additions 
by, the Author. Post 8vo. 9s. 6d. cloth. 

BURDER.-0R1ENTAL CUSTOMS, 

Applied to the Illustration of the Sacred Scriptures. By Dr. Samuel Bubder. fid Edition, 
with Additions. Fcp. 8vo. 8s. 6d. cloth. 

BUR6ER.-THE “LEONORA” OF BURGER. 

„ Translated by Julia M. Cameron. With Six large Illustrations, drawn on Wood by 
D. Maclisc, R.A. and engraved by John Thompson. Crown 4to. iSs. cloth. 

BURNS.-THE PRINCIPLES OF CHRISTIAN PHILOSOPHY; 

containing the Doctrines, Duties, Admonitions, nnd Cop.solations of the Christian Religion. 
By John Burns. M.D. F.R.S. 6th Edition. Fcp. 8vo. Cs. Cd. cloth. • 

BURNS.-CHRISTIAN FRAGMENTS ; 


Or, Remarks on the Nature, Precepts, and Comforts of Religion. By John Burns, M.D. 
r.R.S. Author of “ The Principles of Christian philosophy. Fcp. 8vo. 68. cloth. 

BUTLER.— taTCH OF ANCIENT & MODERN GEOGRAPHY.* 

By Samuel Butler, D.D. late Ixird Bisliop of Lichfield and Coventry; and fonnerly Head 
MasteV of Shrewsbury School. New Edition, revised by the Author’s Son. 8vo. 9|| boardi^ 

BUTLER.-AN ATLAS OF MODERN GEOGRAPHY. • 

•By the late Dr. Butlehi Consisting of Twenty-three coloured Maps, from a New Set of 
Plates ; with an Index of all the Names of Places, referring to the Latitudes and Longitudes, 
^ew Edition. 8vo. 12s. half-bound. 
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NEW WORKS AND NEW EDITIONS 


BUfLER.-AN ATLAS OF ANCIENT GEOGRAPHY. 

By the late Dr. Butlkk. Consisting of Twenty-three (floured Maps ; with an Accentuated 
Index of all the Names of Places, referring: to the Latitimes and Lon;?itudes. New Edition, 
from an entirely new and corrected Sfet of Plates. 8vo. 12s. half-bound. 

BUTLER.-A GENERAL ATLAS OF MODERN AND ANCIENT 

GEOGRAPHY. By the late Dr. S. Butler. Consisting of Forty-five coloured Maps, and 
• Jlndices. New Edition, from an entirely new and corrected Set of Plates. 4to. 24s. half-bound. 

CALLCOTT.-A SCRIPTURE HERBAL. 

With upwards of 120 Wood Engravings. By Lady Callcott. Square crown 8vo. 258. cloth. 

CARTOONS (THE PRIZE).-THE PRIZE CARTOONS 

EXHIBITED IN WESTMINSTER HALL, a.d. 1843. Published under the Sanction and 
Patronage of Her Majesty’s Commissioners on the Fine Arts. 

The average size of the Prize Cartoons is fifteen feet in width and ten in height. A reduced . 
scale of one inch and a half to the foot has been adopted ; and in the process of reduction 
cwery-care has been .taken faithful hji, to preserve all the characteristic features of tlie originals; 
and the Engraving of each work has been subjected to the approval of its author. Lithography 
has been chosen as the most suitable medium for producing copies of these important works. 

The sixe of the work is large folio. The price of the Eleven Engravings, in a neat Port- 
folio, 5s. ; Proofs before Letters, .£‘8. 8a. [Just ready, 

CATLOW.-POPULAR CONCHOLOGY ; 

Or, the Shell (/abinet arranged: being an Introduction to the Modern System of Conchology: 
witfi a sketch of the Natural History of the Animals, an account of fhe.Forrnation of the Shells, 
and ft complete Descriptive List of the Families and Genera. By Agnes Catlow. Fcp. 8vo. 
with 312 Woodcuts, 10s. 6(1. cloth. 

CHALENOR.-WALTER GRAY, 

A Ballad, and other Poems. By Mary Cualenor, 2d Edition, including the Authoress’s 
Poetical Remains, p'cp. 8vo. Cs. cloth. 

CLAVERS.-FOREST LIFE. 

By Mary (’layers, an Actual Settler; Author of “A New Home, Who ’ll Follow?” 2 vols. 
fcp. 8vo. Pis. cloth. 

COCKS (C.)-BORDEAUX, ITS WINES, AND THE CLARET 

(’OUNTRY. By C. (’ocks, B.L. Professor of the Living Languages in the Royal Colleges of 
France; Translator of the Works of Michelet and Quiuct. Dedicated, by permission, to 
M. Lc Comte T. Ducliatel. Post 8vo. with View of Bordeaux, 8s. Cd. cloth. 

COLLEGIAN’S GUIDE (THE); 

Or, Recollections of College Days, setting forth the Advantages and Temptations of a Univer- 
sity Education. By **** ******, M.A. College, Oxford.' Post 8vo. los. Gd. cloth. 

COLLIER ( J. PAYNE. )-A BOOK OF ROXBURGIIE BALLADS. 

Edited by .Ton n Payne Collier, Esq. Fcp. 4to. with Woodcuts, 21s. boards j morocco, 388. 
(hound by Hayday,) 

COLTON.-LACON ; OR, MANY THINGS IN FEW WORDS. 

By the Rev. C. C. Colton. New Edition. 8vo. 128. cloth. 

COOLEY.-THE WORLD SURYEYED IN THE NINETEENTH 

CENTURY ; or. Recent Narratives of Scientific and Exploring Expeditions (chiefly under- 
taken by command of Foreign Governments). Collected, translated, and, where necessary, 
abridged, W. D. Cooley, Ksq. Author of the “ History of Maritime and Inland Discovery” 
in the Cabinet Cyclopaedia, &c.— The First Volume of the Series contains, 

THE ASCENT of MOUNT ARARAT. By Dr. Friedrich Parrot, Professor 
of Natural Philosophy in the University of Dorpat, Russian Imperial Councillor of 
State, &c. 8vo. with a Map by Arrof/smith, and Woodcuts, 14s. cloth. 

, The Second Work of the Series will be 

ERMAN'S TRAVELS through SIBERIA. 2 vols. 8vo. with Illustrations. [In the press. 

UOOLEY.-THE HISTORY OF MARITIME AND INLAND 

DISCOVERY. By W. D. Cooley, Esq. 3 vols. fcp. 8vo. with Vignette Titles, 18s. cloth. 

GONVERSATIONS ON BOTANY. 

9th Edition, improved. Fcp. 8vo. 22 Plates, 7s. Cd. cloth ; with the plates coloured, 128. cloth. 


PUBLISHED BY MESSRS. LONGMAN, BROWN, AND CO.#» 


CONVERSATIONS ON MINERALOGY. 

• With Plates, ensravctl by Mr. and Mrs. Lovrry, from Original Drawings. 3d Edition, 
enlarged. 2 vols. fcp. 8vo. Ifs^cloth. 

COOPER (TEE REV. E.)-SERMOT!IS, 

Chiefly designed to elucidate some of the leading Doctrines of the Gospel. To which is adfledy • 
an Appendix, containing Sermons preached on several Public Occasions, and iirinted by 
desire. By the Rev. Edward Coopkr. 7th Edition. 2 vols. 12ino. 10s. boards. 

COOPER (REV. E.)-PRACTICAL AND EAMILIAR SERMONS, 

Designed for Parochial and Domestic Instruction. By Rev. Edward Cooper. New Edition, 

7 vols. 121110. j6T. 18s. boards. 

*»* Vols. I. to IV. 5s. each ; Vols. V. to VII. 6s. each. 

COPLAND.-A DICTIONARY OE PRACTICAL MEDICINE ; 

comprising General Pathology, the Nature and Treatment of Discuses, Morbid Structures, 
and tlie Disorders especially incidental to Climates, to Sex, and to the diftt?ront Epochs of 
Life, with numerous approved Formulae of the Medicines recommended. By Jaivii<j Coa’dand, 
M.D. Consulting Physician to Queen Charlotte’s Lyin|fJtn liospitul, &c. &c. VoTs. 1, and 11. 
8vo. .£3, cloth ; and Parts X. and XI. 4s. 6d. each, sewed. 

*** To be completed in One more Volume. 

COaUEREL.- CHRISTIANITY ; 

Its perfect adaptation to the Mental, Moral, and Spiritual Nature of Man. ByAtiianask 
CoQUHREL, one of the Pastors of the French l*fotestarit Church in Paris. 'J’raushf*ed by the 
Rev. I). Davison, M.A. With an introductory Notice of the State of tin- Pn)tcst.*i|t ('hiirch 
of France, drawn up by the Author especially for tlie English Edition. Post 8vo. {Ucaity. 

COSTELLO (MISS.)-TIIE ROSE GARDEN QF PERSIA. 

A Series of Translations from the Persian Poets. By Miss I..()iiisa S i uaut (-'osticllo, Author 
of “Specimens of the Early I'oetry of France,” “A Sninnier amongst the Bocages and llw 
Vines,” &c. LougSvo. with llluniinafed Pages and Bonh*rs printed in rose-colour, 18s. boards; 
or 3ls. Cd. bound iu rose-coloured morocco (Persian style) by Mayday. 

COSTELLO (MISS).— THE FALLS, LAKES, AND*MOUNTAINS 

OF NORTH WALES; being a Pictorial Tour- through the most intcuesling parts of the 
Country. By Louisa Stuart Co.stki.lo, Author of “'I'lie Rose Garden of PiTsia,” “ Hearn 
and the Pyrenees,” .Vc. Illustrated with Views, from Original Sketches by J). M. M‘Kewan, 
engraved on woou, and lithographed, by T. and E. Gilks, Square Svo. with Map, Hs. cloth. 

COULTER.-ADVENTURES ON THE AVESTEllN COA.ST OF 

SOUTH AMERICA and iu the iN'I'ERIOIt of CALI Ft >KNIA ; im luding a Narrative of Inri- 
dents at the Kingsinill Islands, New Ireland, New Britain, New Gnim a, ami other Islands in 
the Pacific Ocean ; with an Account of tlie Natural Proiluctions, and the Manners and Custnins, 
in Peace and War, of tlie various Savaiie 'I'ribes visited. By John Coultkk, M.D. Author 
of “ Adventures in the Pacific.” 2 vols. post 8vo. 16s, cloth. 

COULTER.— ADVENTURES IN T11J5 PACIFIC : 

With Observations on the Natural Productions, Manners, ui;d Customs of the Natives of tlie 
various Islands ; Renlar.^s on the Missionaries, British ami oilier Ke'-idiuits, ByJoii.v 
Coulter, M.D. Author of “ Adventures on the Western Coa:5t of South America.” Post 8vo. 
7s. 6d. cloth. » 


Volume 8vu. j£‘3. 13s. 6d. cloth. t 

CROCKER’S ELEMENTS OF LAND SURVEYING. 

Fifth Edition, corrected throughout, and considerably improved 

Bunt, Land Surveyor. To which are added, TABLES OF SIX-FIGURK L<.)GAR1 IH.Vlh, 
&c.*,superintendedby R. Farley, of the Nautical Alsuanac Establishment, PostSvo. 12s.cmtli. 

CROWE.-THE HISTORY OF FRANCE, 

* From the Earliest Period to the Abdication of Napoleon. By E. E. Crowe, Esq. 3 vols. fcp, 
, Svo. with Vignette Titles, ISs. cloth. • 
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NEW WORKS AND NEW EDITIONS 


DALE (mt REV. T.)-THE DOMESTIC LITURGY AND 

FAMILY CHAPLAIN, in two Parts : the first Part being: Church Services adapted for 
domestic use, with Prayers for every day of the week, selected exclusively from tlie Hook of 
Cbmmon Prayer ; Part 2 comprising: an appropriate Serfnon for every Sunday in the year. I 
By the Rev. Thomas Dalk, M.A. Caifon-Rttsidentiary of St. Paul’s, and Vicar of St. Pancras, 
London. Post 4to. handsomely printed, 21s. cloth : or, bound by Hayday, 31s. 6d. calf lettered ; 

, ^2. lOs. morocco, with g:ulTered edges. 

DAVY (SIR HUMPHRY). -ELEMENTS OF AGRICULTURAL 

"OHEMISTRY, in a Course of Lectures. By Sir Humhhry Davy. With Notes by Dr. John 
Davy, fith Edition. 8vo. with 10 Plates, 15s. cloth. 

DE BURTIN.-A TREATISE ON THE KNOWLEDGE NECES- 

SARY to AMATEURS of PICTURES. Translated and Abridged from the French of M. 
Francis Xavier Dk Buhtin, First Stipendiary Member of the Royal Academy of Brussels 
in the (Hass of Sciences, &c. By Robert White, Esq. 8vo. with four Plates, Pis. cloth. 

I DE CUSTINE.-RUSSIA. 

By the Marquis De Custine. Translated from the French. 2d Edition. 3 vols. post 8vo. 

31%. 6d, cloth. ^ 

DE LA BECHE.-REP()RT ON THE GEOLOGY OF CORN- 

WALL, DEVON, and WEST SOMERSET. By Henry T. De la Beciie, F.R.S. &c.. 
Director of the Ordnance Geologiital Survey. Published by Order of the Lords Commissioners 
of H.M. Treasury. 8vo. with Maps, Woodcuts, and 12 large 1‘ates, 14s. cloth. 

DE MORGAN.-AN ES&\Y ON PROBABILITIES, 

And ^u their Application to Life Contingencies and Insurance Oflices. By Auo. de Morgan, 
of Trinity College, Cambridge. Fcp. 8vo. with Vignette 'I’itle, 6s. cloth. 

DE SISMONDI.-THE HISTORY OF THE ITALIAN REPUB- 

LICS; or, of the Orll^iri, Pnigress, aii<l Fall of Freedom in Italy, from A.D. 476 to 18(|). By 
J. C. L. StsMONOi. Fcp. 8v6. with Vignette Title, Cs. cloth. 

DE SISMONDI.-THE HISTORY OF THE FALL OF THE . 

ROMAN EMPIRE. Comprising a View of the Invasion and Settlement of the Barbarians. 

By J. C. L. De SiSMONDi. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

DE STRZELECKI (P. E.)-THE PHYSICAL DESCRIPTION 

of NEW SOUTH WALES and VAN DIKMAN’S LAND; accompanied a Geological Map 
Sections, and Diagrams, and Figures of the Organic Remains. By F. E. De Stu/elecki. 

8va. with coloured Map and numerous Plates, 24s. cloth. 

DIBDIN (THE REV. T. F.)-THE SUNDAY LIBRARY: 

Containing nearly One Hundred Sermons, by eminent Divines. With Notes, &e. by tlie Rev. 

T. F. Dibdin, D.l). 6 vols. fcp. 8vo. with Six Portraits, 30s. cloth ; or, dL'l, 12s. 6d. neatly 
half-bound in morocco, witli gilt edge.s. 

DODDRIDGE.-TIIE FAMILY EXPOSITOR ; 

Or, a Paraphrase and Version of the New Testament : with Critical Notes, and a Practical 
Improvement of each Section. By P. Doddridge, D.l). To which is pretixed, a Life of the 
Author, by A. Kifpis, D.D. F.R.S. ^nd S.A. New Edition, 4 vols. 8vo. jfc l. iCs. cloth. 

DONO'VAN.-A TREATISE ON CHEMISTRY. 

By M. Donovan, M.R.l.A. Fourth Edition. Fcp. 8vo. with Vignette Title, 6s. cloth. 

DONOVAN. -A TREATISE ON DOMESTIC ECONOMY. 

By M. Donovan, Esq. M.R.l.A. Professefr of CHiemistry to the Company of Apothecaries in 
Ireland. 2 vols. fcp. 8vo. with Vignette Titles, 12s. clo(h. 

DOUBLEDAY AND HEWITSON’S BUTTERFLIES. - THE 

GENERA of DIURNAj LEPIDOPTERA; comprising tlieir Generic Char^icters— a Notice 
of the Habits and Transformations— amE a Catalogue of the Species of each Genus. By 
Edward Doublkday, Esq. F.L.S.&C., Assistant in the Zoological DepartraeR*: of the British 
Museum. Imperial 4to. uniform with Gray and Mitchell’s Ornithology; Illustrated with 
75 Coloured Plates, by W. C. Hbwitson, Esq. Author of “ British Oology.” 

« S* Publishing in Monthly Parts, Cs. each ; each part consisting of 2 coloured platds, with 
'AccompAiying Letter-press, giving the Generic Characters, a Short Notice of the Habits, and 
.a Catalogue of the Species of each Genus, ftirt XIII. will appear on the 1st of November. 

boyER.-LIFE OF FREDERICK II. KING ‘OF PRUSSIA. * 

By Loro Dover. 2d Edition. 2yol6. 8vo. with Portrait, 28s. boards. * 


ruBusnEU bt Messrs, eonrman, brown, and co. 


DRESDEN GALLERY -THE MOST CELEBRATED PiCTUKES 

by Fra 
Nos. I, 


of the ROYAL fiALLFRY' at DKK.^DKN, drawn on Stone, from the Orifjinals, b; 
Hanfstaenj^el : witli Descriptive. and Biographical Notices, in French and German. 


Franz 

. „ , i. I, to 

Xf.VlII. imperial folio, each containinsf 3 Plates, with ycompanyin;;^ Letter-press, price 20s. to 
Subscribers; to Non Subscribers, 30s. Single Plates, 12s. each. • 

To be completed in a few more numbers. 

, DRUMMOND (DR. J. L.)-LETTERS TO A YOUNG NATU- 

I RAI.IST, ON THE STIIJ)Y OF NATURE ANU NATURAL TIIEOI/IGY. By Jamks-l! 
j Drummond, M.D. Author of “ First Steps to Botany,” &c. Second Edition. Post 8vo. with 
; Wood Eng^ravinffs, 7s. Od. boards. 

i DRUMMOND.-FIRST STEPS TO BOTANY, 

J Intended as popular IllustrjiJions of the Science, lea<Iin«- to its study as a branch of genera 
education. By J. L. Drummond, M.D. 4th Edit. 12mo. with numerous Woodcuts, ys. bds. 

i DUNHAM.-TIIE HISTORY OF THE GERMANIC EMPIRE. 


By Dr. Dunham. 3 voJs. fcp. 8vo. with Vig^nettc Titles, 18s. cloth. 


lU ^^OR V 

iliarnr^cp. 


Thk ^ 

Dunliarn? 

Gs. clollt 

TiJic Lives of tub ICarly Writers 
OF Great Britain. By Dr. Dunham, 
R. Bell, Esq. &c. Fcp. 8vo. with Vignette 
Title, Os. cloth. 

The Livii.s of British Dramatists. 
By Dr. Dunham, R. Bell, Ks(i. &c. f vols. 
fcp. 8vo. with Viffiiette Title.s, 128. clcMi. 


OF PoLANi). By Or. 
8V0. with Vig:uette Title, 


! The History of Europe during the 
' Middle Ages. By Dr. Dunham. 4 vols. 

! fcp. 8vo. with Vig^nette Titles, ct'l. 4s. cloth. 

! The History" of Spain and Portugal. 

I By Dr. Dunham. 5 vols. fcp. 8vo. with 
Vignette Titles, jCI. 10s. cloth. 

1 The History of Sweden, Denmark, 
and Norway. By Dr. Dunham. 3 vols. 
fcp. 8vo. with Vignette Titles, 18s. cloth. 

DUNLOP.-TRAVELS IN CENTRAL AMERICA. j 

I With a Journal of nearly Three Years’ Residence in the Oouiitry. T-^which are added, a \ 
Sketcliwf the History of the Republic, and an Account of it.s (Climate, Productions, Com- j 
I merer, &c. By Korkrt Glasgow Dunlop, Esq. Post 8vo. with JSlap, 10s. Od. cloth. j 

I DUNLOP (JOIIN).-THE HISTORY OF FICTION : I 

Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to tlio Novels of the Present Age. By John Dunlop, lisq. 3d Edition, I 
complete in One Volume. 8vo. I5s. cloth. | 

EASTLAKE. - MATERIALS FOR A HISTORY OF OIL i 

PAINTING. By Charles Lock Eastlare, Esq. K.A. F.R.S. F.S.A.; Secretary to the j 
Koval C-ommi.ssion fo\; Promoting the Fine Arts in connexion with the rebuilding of the Houses , 
of Parliament, &c. 8vo. 10s. cloth. j 

ECCLESTON (JAMES-). -AN INTRODUCTION TO ENGLISH | 

ANTIQUITIE.S. Intended as a Companion to the Hi.story of England. By James Ecclk- | 
STON, B.A. Head Master of Sutton Culdtieltl Grammar Scliool. 8vo. with nuuiorous En- . 
gravings on Wood, 21s. cloth. 

ELLIOTSON.-IIUMAN PITYSIOLOOY: 

With which is incorporated much oftlie elementary part of the “ Tnstitntiones Physiologicie” 
of J. F. Blumenbacli, Professor in the University of GiTttjiigen. By John Klljotson, M.D. 
Cantab. F.R.S. Fifth Edition. 8vo. with numerous Woodcuts, jt'2. 2s. cloth. 

ENGLISHMAN’S- GREEK CONCORDANCE OF THE NEW 

TES'I'AMENT: lieing an Attempt at a Verbal Connexion between the Greek and the English 
Texts; including a Concordance to the Proper Names, with Indexes, Greek-Euglish and 
Fhiglish-Greek. 2d Edition, with a new index. Royal 8vo. 42s. cloth. 

ENGLISHMAN’S HEBREW AND CHALDEE CONCORDANCE 

of the OLD TESTAMENT; being an attempt at a Verbal Connection between the Original 
and the English Translations: with Indexes, a List of the Proper Names and their occur- 
rences, &c. &c. 2 vols. royal 8vo. .^'3. 1.3s. Od. clotjj ; large paper, .^£’4. Us. Cd. 

EPHEMERAr-A HAND-BOOK OF ANGLING ; 

Teaching Fly-fishing, Trolling, Bottom-fishing, Salmon-fishing; tlie Natural History of River 
F’isli, aiul the best modes of Catching them. By F.pmemkra, ot Bell’s Life in London. • 
Fcp. 8vo. with numerous Wood Engravings, 9s. cloth. 

^SDAILE (DR. J.)-MESMERISM IN INDIA; 

Afid its Practical Application in Surgery and Medicine. By James Esdaile, M.D. Civil* 
Assistant-Surgeon, E.I.C.S. Bengal. Fcp. 8vo. 6s. 6d. clotl% 



NFAV WOHKS AND NKW EDITIONS 


EVANS -THE SUGAR PLANTER’S MANUAL : 

a Troutisc on the Art of obtaining; Sugar from the Sugar Cane. By \V. J. Bvans, M-D. 
Svo. 9s. cloth. ^ 

FAllEY.-A TREATISE ON THE STEAM ENGINE, 

llistorica], Practical, ami Jhisrriptive. By .Toun Fauky, Engineer. 4to. illustrated by 
numerous Woudcuts, and 2 j Copper- plates, ^ 5 . 5b. boards. 

EAWN (THE) OF SERTORIUS. 

*2 vols. post 8vo. 18s. cloth. 

“ Ah a work that ( onliiiiih livtlj uni\ gra])hic pictures of life and manners in a distant age, we commend it to the perusal 
of our readers. ’'—( .'ui'i'It;. 

FERGUS.-IIISTORY OF UNITED STATES OF AMERICA, 

From the Discovery of America to tlie Election of General .lacjtson to the Presidency. By the 
Kev. H. Fkiigus. 2 vols. fcp. 8vo. witli Vignette Titles, 12s. cloth. 

FITZROY (LADY). -SCRIPTURAL CONVERSATIONS BE- 

TWEEN CllAllLliSand his MOTH KR. By Lady Chaulpis Fit/kov. Fcp. 8vo. 48. 6d. cloth. 

FOBSTER.-TIIE STATESMEN OF THE COM M()N WEALTH 

OF ENGLAND. WMth an Introductory Trerttise on the Poptihtr 1‘rogress in English History. 
By .loHN For.stp:u, Estp 5 vols. fcp. 8vo. tvith Original Portraits of Pyin, Eliot, Hampden, 
Cromwell, and an Historical Scene after a I'ictnre by Cuttonnoh', .i 1. 10s. cloth. 

The above 5 vols. form Mr. Forster’s portion of the Lives of Eminent Rritish Statesmen, by .‘^ir 
James Mackintosh, tlie Right Hon. T. P. Courtenay, and John Forster, Esq. 7 vols. fcp. 8vo. 
with Vignette Titles, j62. 2s. cloth. 

FORVi’ER (REV. C.)-THE HISTORICAL GEOGRAPHY OF 

ARABIA: or, the Patriarchal Evidences of Revealed Religion. A Meiqoir, with iilustr.'itive 
Maps aiKi an A])j)endix, containing Translations, with an Alphabet and Glossary of Hie 
llumyaritic Inscriptions recently discovered in Uudramaut. By the Rev. Cii a ui.iis Forstisk, 
B.l). Author of *«Wul»onictaiiisin Unveiled.” 2 vols. 8vo. 30 b. clotli. 

FORSTER (REV. C.)-THE LIFE OF .lOHN JEBB, D.D.r.R.S., 

late Bishop of Limerick. With a Selection from his Letters. By the Rev. Chaulks 
FoRsTiiii, B.l). Rector of Stisted, and formerly Domestic Chaplain to the Bishop. Second 
Edition. fcvOj with Portrait, &c. 16.s. cloth. 

l-'OSBROKE.-A TREATISE ON THE ARTS, MANNERS, 

MANUFACT URES, and INSTITUTIONS of the GREEKS and ROMANS. .By the Rev. 
'F. D. FosBRoiii-:, &c. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

FRANCIS.-NOTES FROM A JOURNAL KEPT IN ITALY 

and SJCllA during the years 1844, 1845, and 1846. By J. G. Fuancjs, B.A. 8v0. with Eight 
Lithograjihic Illustrations, from Driiwings by the Author, 14s. cloth. 


FROM OXFORD TO ROME; 


And, How it fared with some wlio lately made the Journey. By a Companion Traveller. 
New Edition, n'vised and corrected. Fcp. 8vo. with Frontispiece, Gs. doth. 

GASCOYNE.-A NEW SOLUTION, IN PART, OF THE SEALS, 

TRUMPETS, and other SYMBOLS of the REVELATION of ST. JOHN : being an Attempt 
to prove that, as far as they are fulfilleil, they denote the Rise, Increase, and Maturity of the 
Man of Sin, and the Corning of our Lord Jesus Christ for his Destruction. By the Rev. R. 
Gascoyne, A.M. 18mo. 5s. cloth. 

GERTRUDE. 

A Tale. By the Author of “ Amy Herbert.” Edited by tin* Rev. WTlliam Sewell, B.D. 
of Exeter College, Oxford. New' Edition. 2 vols. fcp. 8vo. Us. clotli. 

GlLBAllT (J. AV.) - THE HIST(mY AND PRINCIPLES OF 

BANKING. By James William Gilbart, Graeral Manager of the London and W’est- 
iniuster Bank. 3d Eklition. 8vo. Us. boards. 

GLEIG.-LIVES OF MOST EMINENT BRITISH MILITARY 

COMM AN DERS. By the Rev. G . R. Gleio. 3 vols. fcp. 8vo. with VignUte Titles, 18s. cloth. 

POETICAL AVOKKS 


GOLDSMITH. - THE 


OF OLIVER 


GQ’dlSMITH. Illustrated by AVood Engravings, from the Designs of G. W. Cope, A.R.A., 
Thomas Creswick, A.R.A., J. C. Horsley, R. Redgrave, A.R.A., and Frederick Tayler iVI te- 
llers ef tlie Etching Club. With a Biographical Memoir, and Notes on the Poems. Edi iL 
by Bolton Corney, Esq. Square crown 8vo- iiuiform with “Thomson’s Seasons.” 21b\ 
doth ; or, bound in morocco, by llayday, jtfl. ISs. c ‘ 

One Hundred Copie# ^62. 2 b. each, pr inted on prepared paper of great beauty. « 



FUBLlSIll!:]) BY MESSRS. LONCEMAN, BROUN, AND CO. 1 | 

UOOi). THE ]}04)K OF NATURE. 

A Popular Illiistratiun ol‘ the Ociioral Laws and IMionoincnu of Creation. By John Mason 
CiooD, M.l>. F.K.ri.,&c. TliirirKditiou, corrected. 3 vols. fcp. 8vo. 2is. cloth. • 

GOWER.— THE SCIENTIFIC PIliNOMENA OF DOMESTIC 

LIFE, fainilisiiiy e,\plaiJied. By Charles Foote Cower. New Edition. Fcp. 8vo. With 
Wood En^r:ivin;;s, 5s. <0otli. 

GKAIIAM.-ENGLISII; OR, THE ART OF COMPOSITION': 

explained in a Series of Instructions and Examples. By C. F. Ckaham. New Kilition, 
revised and improved. Fei). 8vo. (>s. cloth. 

GRANT (MRS.)-LETTERS FROM THE MOUNTAINS. 

Bein^^ the Corresi)on(lence with her Friends, between the years 177:>a:>d IHO.'I. By Mrs Grant, 
of La^f^an. Sixth Edition. Edited, with Notes and Adilitions, hy her son, J. I*. Chant, 
E.sq. 2 vols. post 8vo. 21s. cloth. 

GRANT (MRS.)-MEMOIR AND 


C()Rl’vESl’ONl)EN(iE.()F 

iMoiiiitaiiis,” “Memoirs of an 


American Lady,” &c. Edited by her Son, J. V. Grant, Esq. 2d Edition. 3 vol.s. post Hvo. 
with Portrait, 31s. fid. t:loth. 


I 


GIUTTAN.-THE HISTORY OF THE NETHERLANDS, 

From tlie Invasion hy the Romans to the Belj^iau Revolution in 1830. By 'F. C. Grattan, 
Esij. Fcp. 8vo. with Vi<;nette Title, 6s. cloth. , 


GRAY (THOMASl.-GRAY’S ELEGY, 

Written in a Country Churchyanl. Illiiminateil in the Missal style*. By Owen Jonk.s, 
Arcliitect. Imp. 8vo. 31s. fid. elenautly bound m patent relievo leatlier. 


(HlAY AND MITCHELL’S ORNITIIOLOGY.-THE GENERA 

Of BIRILS ; cojnpri'-iu^' tlieir. Generic CharactiTs, a Nolice of the Ihiliit.s of each Genus, and 
an extensive Li.st of Spe e ics, referred to their seve ral <le*ne*rji. By Gi<:okoio lioiiEicT Gua v, 
Aeieel. Imp. (ieorj*’, Floreiit. .Soe. Corresp. Senior .Assistant of the* Ze>e)lo^ie.’»l l)e*i>artment. 
British Meiseum ; anel Aulheer of the “ List of i he Genera of Birels,” Kr. Ilhislrutcd vvith 
'J hn*(.* Jlunelred and Fifty ini|)enai quarto Plates, by David William MPiciikli.. 

In course of ])!jblicat.iem, in Monthly Parts, 10s. fiel. each ; e*in h Part eonsistinjj^ tjoncrally of 
Four impi'i iul quarto eedoiired PLate‘s and 'I hr«*e plain, anel a<*e<inipanyinf? Lette*i presK ; nivin^^ 
the Generic c:haraerer.s, short Re*murKs on the Habits, and a List eif Spe*eie*s e»f (*ae li Genns us 
complete uis possible. I'he uneoloure*d lMate.*s contain the (-harue ters of all tin* Genersi eit 
the varioJLs rtub-i'arnilies, consisting’ of nuirie*rous details of lle*aels, Winj;s, and Feet, us the 
case may ree|uire, for pointing out tlu*ii‘ distinguishing Charac te-rs. 

*»* Tlie work will not exceed Fifty Monthly Parts, of wliicli Forty have appeareel. 

OuDica L — Ae’e-ipitres, has b<?en compledeel, and may be hael separately. Imperial 8vo. with 
).'> e'oioured and 12 ])!ain Plates, .4 2. 8s. bourd.s. 


I GREENER.-TIIE GUN ; 

I ( )r, a 'I’reatise on the various Descriptions of Small Fire-Arms. By W. Giieicneu, Inve*ritorot 

I an impn^ved method of Faring Cannon by Percussion, Ucc. Hvo. with Illustratmns, l.^s. hoards. 


i GRIMBLOT (ID-LETTERS OF WILLIAM 111. AND LOUIS 

I XI and of their Ministers. Illustrating the Doine.stie and Foreif-n 1 oli< y of England iluring 

1 the p‘‘nDd which followed the Revolution of 1G«H. Extracted fnnn tin* A i chives nf France 

j and England, and from Family papers. Edited by P. Grim blot. 2\oIs. S\o. [/n t/iepreax. 

GUICCIARDINI (F.)-THE MAXIMS OF FRANCIS GIJIC- 

(UAKDINI. TraiLslated liy Emma Martin. With N«)t(*s, and Parailt*! Pa.'Sages from 
the works of JMachiavelli, Lord i^acon, Pascal, Rochefoucavdt, Montesquieu, Burke, 
Talleyrand, M. Guizot, &c. ; and a Sketch of the Life of Guicciardini. Sriuare fcp. Hvo. with 
Portrait, 78. boards; or bound in morocco by Hayday, Its. 

GUTCH.-A LYTELL GESTE OF ROBIN HODE . 

With other Anifient and Modern Ballads and Songs relative to this celebrated Yeoman. To 
which is prefixed, his History and Character, groundeil upon other Documents timn those 
made use of by his former Biographer, “Mister Ritson.” liditi'd by J. .M. Gutch, F.A.S. 
and atforiied with Cuts by F. W. Faibiiolt, F.A.S.* 2 vols. Hvo. witJi nmnen^s W'oo« 
Engravings, 30s, cloth. 

GW.ILT.-AN ENCYCLOPiilDIA OF ARCHITECTURE ; 

Historical, Theoretical, and Practical. By Joski'H Gwilt, Esq. F.S.A. Illustrated witfi 
if\>wards of 1000 Engravings on Wood, from Dcsia^ns bv J«». Gwilt. 8vo. j2b. fid. cloth. 
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NEW WORKS AND NEW EDITJONS 


HALL. -HEW GENERAL LARGE LIBRARY ATLAS OF 

FlFrY-THllEE MAPS, on Colornbier Paper; with tlic. Divisions and Boundaries carefully 
coloured. Constructed entirely from New Drawiiif^s, and enp^raved by Sidnkv Hall. New 
Edition, tlioroutrhly revised and cor^bcted ; including^ all the A Iteration.s rendered necessary 
by tlie recent Ollicial Surveys, the New Roads on the Continent, and a careful Comparison 
with the aullienticatcd Discoveries publisluHl in the latest Voyages and Travels. Folded in 
half. Nine Guineas, half-bound in russia; full size erf’ the Maps, Ttui Pounds, half-bd. russia. 

UALSTED.-LIFE AND TIMES OF RICHARD THE THIRD, 

as Duke of Gloucester and King: of Eng^land: in which all tlie Charg'cs ajjainst him are care- 
fully invftstig:ated and compared with the Statements of the Coteinporary Authorities. By 
C^KOLiN'K A. Halsted, Autlior of “The Life of Murg^aret Beaufort.” 2 vols. 8vo. with an 
Ori/final Portrait and other Illustrations, .c,l. 10s. cloth. 

HAND-BOOK OF TASTE (THE); 

Or, How to Observe Works of Art, especijilly Cartoons, Pictures, and Statues. By Fauius . 
PicTOtt. New Edition. Fcp. 8vo. 3s. boards. 

HANSARD. -TROUT AND SALMON FISHING IN WALES. 

By G«A. Hansard. l‘imo. cloth. 

HARRIS.-TIIE HIGHLANDS OF i^TIIIOPIA; 

Being: the Account of Eighteen Months’ Residence of a British Embassy to the Christian Court 
of Shoa. By Major Sir W. C. Harris, Author of “Wild Sports in Southern Africa,” &c. 
2d Edition. 3 vols. 8vo. with Map aiul Illustrations, jt'2. 2s. clotli. 

IIAWRUCK GRANGE;. 

Or,*fhe Sporting Adventures of Thomas Scott, F.sq. By the Author of “ Handley Cross ; or, 
the spa Hunt.” 8vo. with Eight Illustrations by Phiz. [i/* October. 

IIAWES.-TALES OF THE NORTH AMERICAN INDIANS, 

And Adventures c#the Early Settlers in America; from the landing of the Pilgrim Fathers, 
in 1620, to the Time of the Declaration of Independence. By Bakuara Havv'es, Fcp. 8vo. 
with Frontispiece, 6s. cloth. 

HAWKER.-INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relaj^^es to Guns and Shooting. By Lieut.-Col. P. Hawkkk. 0th Edit, corrected, 
enlarged, and improved, witli Eighty-live Plates and Woodcuts by Adlard and Branston, from 
Drawings by C. Varley, Dickes, &c. 8vo, Jt:\. l.s, cloth. 

HAYDON.-THE AUTOBIOGRAPHY AND JOURNALS OF 

the late B. U. UAYDON, Historical Painter. Arranged, edited, and continued by Mrs. 
Havdon. [Inthepnas. 

HAYDON.-LECTURES ON PAINTING AND DESIGN ; 

Delivered at the London Institution, the Royal Institution, Albemarle Street, to the University 
ot Oxtonl, &c. By B. 11. Haydon, Historical Painter. With Portraits of the Author and of 
Sir David W ilkie, andolher Illustrations, from Designs drawn on Wood by the Author. 2 vols. 
8vo. 248. cloth. 

HENSLOW.-THE PRINCIPLES OF DESCRIPTIVE AND 

PH YSIOLOCHCA L BOTANY. By J. S. Henslow, M.A. F.L.S. &c. Fcp. 8vo. with Vignette 
1 itle, and nearly 70 Woodcuts, 6*; cloth. 

HERSCIIEL.-A TREATISE OH ASTRONOMY. 

By Sir John Heuschel. New EOjUion. Fcp. 8vo. with Vignette Title, 6s. cloth. 

HERSCHEL.-A PRELIMINARY DISCOURSE ON THE 

STUDY OF NATURAL PHILOSOPHY. By Sir John Uekschel. New Edition. Fcp. 8vo. 
with vignette title, 6s. clotli. « 

HINTS ON ETiaUETTE AND THE USAGES OF SOCIETY : 

With a Glance at Bad Habits. By Ayayoj, “ Manners make the man.” 28th Edition 
revised (with additions) by a Lady of ^nk. Fcp. 8vo. 2s. 6d. cloth, gilt edges. 

General Observations ; Introductions— Letters of I ntroduction— Marriage— Dinners— Smok ing ; 
Snutl^Fasbion— Dress— Music— Dancing— Conversation— Advice to Tradespeople— Visitimr ; 
\isiting Cards — Cards — ^I'attling— Of General Society, 

HISTORICAL CHARADES. 

By the Author of “ Letters from Madras.” Fcp. 8vo. 6s. cloth. 

HISTOJHCAL PICTURES OF THE MIDDLE AGES, 

In Black and White. Made on tlie spot, from Records in the Archives of Switzerland. *By a 
Wandekinu Artist. 2 Yols.#post 8vo. 18s. cloth. 
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• • I 

HOARE— A DESCRIPTIVE ACCOUNT OP A NEW METHOD j 

Of PLANTING and MANAGING the ROOTS of GRAPE VINES. By Clement Hoare,* 
Authorof “A Treatise on tli^Cultivatioii of the Grape Vineon Open Walls.” l2mo. ^s. cloth. 

HOARE.-A PRACTICAL TREAlflSE ON THE CULTIVATION 

OF Tin? GRAPE VINE ON OPEN WALLS. By Clement Hoark. 3d Edition. 8v«. 

7s. 6d. cloth. ill 

HOBBES.-ENGLISII WORKS OP THOMAS HOBBES,.* 

Of Malmesbury; now first collected by Sir William Moleswouth, Bart. 16 vols. 8vo. 

88. cloth. 

*** Separately : the English Works, in 11 vols. j^5. 10s. ; the Latin Works, in 5 vols. j6’2. lOs. 

IIOLLAND.-A TREATISE ON THE MANUPACTURES IN 

METAL. By J. Holland, Esq. 3 vols. fcp. Vignette Titles, abont 300 Woodcuts, I8s. cloth. 

HOLLAND.-MEDICAL NOTES AND REPLECTIONS. 

By Henry Holland, M.D. F.R.S. &c. Fellow of the Royal College of Physicians, Plty8ician 
Extraordinary to the Queen, and Physician in Ordiiyy^to llis Royal llighnesaal*riiiee Albert. 

2d Edition. 8vo. 18s. cloth. 


HOOK (DR. W. P.HTllE LAST DAYS OP OUR LORD’S 

MINISTRY : a Course of Lectures on the principal Events of Passion Week. By Walter 
Faruuhak Hook, D.D. Vicar of Leeds, Prehendary of Lincoln.und Chaplain in Ordinary to 
the Queen. 4th Edition. Fcp. 8vo. 6s. cloth. 

II00KER.-KEW GARDENS; 

Or, a Poimlar Guido to the Royal Botanic Gardens of Kew. By Sir AVilliam .Iackson 
Hooker, K.H. D.C.L. F.R.A. &L.S. &c. &c. Director. New Edition. iGiiio. with numerous 
Wood Engravings, is. sewed. 

H00KER.-THE BRITISH PLORA, : 

In Two Vols. Vol. 1 ; comprising Phasnogamous or Flowering Plants, and the Ferns. By Sir i 
William Jackson Hooker, K.H. LL.D. F.R.A. and L.S. K:e. &c See. Fifth Edition, with j 
Additions and Corrections ; and 173 Figures illustrative of the Uinhelliferous Plants, the | 
Composite Plants, the Grasses, and the Ferns. Bvo. with 12 Plates, 14s. plain; with the j 
plates coloured, 24s. cloth. • i 

Vol. 2, in Two Parts, comprising the Cryptogamia and Fungi, comph‘ting the British Flora, and j 
forming Vol, 5, Parts 1 and 2, of Smith’s English IGora, 24s. boards. 

HORNE (THE REV. T. 1I.)-AN INTRODUCTION TO THE 

CRITICAL STUDY and KNOWLEDGE of the HOLY SCRirrURKS. By Thomas 
Hartwell Horne, B.D. of St. John’s College, Cambridge ; Rector of the united Parishes 
of St, Edmund the King and Martyr, and St. Nicliolas Aeons, Lombard Street ; Prebeinlary 
of St. Paul’s. A New Edition, revised and corrected. 5 vols. 8vo. with miinerous Maps and 
Facsirnilies of Biblical Manuscripts, 63s. cloth; or jL5, bound in calf half-extra, by Hayduy. 

HORNE (THE REV. T. 1I.)-A COMPENDIOUS INTRODUC- 

TION to the STUDY of the BIBLE. By Thomas Hartwell Horne, B.I). of St. John’s 
College, CambridgeJ Being an Analysis of his “Introduction to the Critical Study and 
Knowledge of the Holy Scriptures.” New Edition, corrected and enlarged. 12mo. with Maiis 
and other Engravings, 98. boards. • 

HORSLEY (BISHOP).-BIBLICAL CRITICISM 

On the first Fourteen Historical Books of the Old Testament ; and on the first Nine Prophetical 
Books. By Samuel Horsley, LL.D. F.R.S. F.S.A. Lord Bishop of St. Asaph. 2d Edition, 
containing Translations by the Author never before published, together with copious Indices. 

2 vols. 8vo. jfl. 10s. cloth. — By the same Author, 

THE BOOK of PSALMS ; translated from the Hebrew: with Notes, explanatory and critical 
Fourth Edition. 8vo. 12s. cloth. 

HOWITT (MARY).-BALLADS AND OTHER POEMS. BY 

Mary Howitt. Square crown 8vo. with a Portrait, from a picture by Miss Gillies, beautifully 
engraved by W. H. Egleton, 18s. cloth ; mor(f;co, 36b. fdound by Uayday.) 

HOWITt'-THE CHILD’S YEAR-BOOK. 

By Mary Howitt. With Four Illustrations, engraved by John Absolon, from Oririnal 
Designs. AutuMn, 

HOWITT.-THE BOY’S COUNTRY BOOK : 

• Beingthe real Life of ii Country Boy, written by himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, Axlthor 

* of “ The Rural Life of England,”- &c. New Edit. Fci^ 8vo. with 40 Woodcuts. [Just ready. 
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NEW WORKS ANIJ NEW JSDITIONS 


, Iiowm -THE RURAL LIFE OF ENGLAND. 

Jly AVilliam Howitt. 3H Kdition, corrected and re visecL Medium 8vo. with Knj^ravuiifs 
on Wood, by Bewick and Williams, uiiiforiu with “Visits to Remarkable Places,’* ‘21s. cloth. 

IIOWITT.-VISITS TO REMARKABLE PLACES; 

« )hi IJalls, Battle-Fie Jd.s, and Scenes illustrative of Striking? Passag^es in Eng^lish History and 
Poetry. By William Howitt. New Edition. llfedium 8vo. with 40 Illustrations by 
^ Williams, 21s. cloth. 

SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUxMBKRLAND, with a 
Stroll aloii|^ the BORDER. Medium 8vo. with upwards of 40 hii^hly-fuiished Woodcuts, 
from Drawing^s made on the spot for this work, by Messrs. Carmichael, Richardsons, ami 
Weld Taylor, 21 s. cloth. 

IIOWHT.-THE RURM. and social life of GERMANY : 

With Characteristic Sketches of its Chief Cities and Scenery. Collected in a General Tour, 
and duriiiff a Residence in that Country in the Years 1840-42. By W'illiam Howitt, 
Author of “ Tlie Rural Life of Eng-laud,” &c. Med. 8vo. with above 50 Illustrations, 21s. cloth. 

HOWITT.— THE STUDENT-LIFE OF GERMANY. 

From thtf Unpublished MSS. of |,^rs;9l!^i*neliiis. By William Howitt. 8vo. with 24 Wood- 
Engfravin^s, and Seven Steel Plates, 21s. cloth. 

HOWITT.— COLONISATION AND CHRISTIANITY : 

\ Popular History of the Treatment of the Natives, in all their Colonies, by the Europeans. 
By William Howitt.* Post 8vo. 10s. 6d. cloth. 

UUDSON.-PLAIN DIRECTIONS FOR MAKING AVILLS 

In C’ontftrmity with tlie Law, and particularly with refereiuT to the Act 7 VVill. 4 and I Viet, 
e. ‘20. To whi(!h is add(‘(l, a clear Exposition of the Law rtOatin*? to the distribution of i’er- 
sonan^l.state in the ca.se of Inb^stacy ; with two Forms of Wills, and Touch useful information, 
&c. By ,T. C. Hudson, Escj. New Edition, corrected. Fcp. bvo. ‘28. Od. 

HUDSON.-THE^ EXECUTOR’S GUIDE. 

By J. (L Hudson, Esq. of the Legacy Duty Otfice, IaukIoti ; Author of “ Plain Directions for 
Making Wills,” and “The Parent’s Hand-book.” New Edition. Fcp. 8vo. 5s. cloth. 

*** These two works may be had in one volume, 7s. cloth. 

HUDSON.-TIlE PARENT’S HAND-BOOK ; 

Or, Guide to the (’hoice of Profe.s.sions, Employments, ami Situations ; containing useful and 
practical Information on the subject of placing: out A’ouim Men, and of obtainiriff their Edu- 
cation with a view to particular occupations. ByJ. (J. Hudson, Esq. Author of “ Plain 
Directions for Making: Wills.** Fcp. 8vo. 5s. cloth. 

HUMBOLDT (BARON). -BARON HUMBOLDT’S COSMOS : 

A Sketch of a I’hysicul Description of the Universe. Translated, with the Author*s Sanction 
and Co-operation, under the suiTeriiitendciire of Lieutenant-Colonel JiIdwakd Sadink, R.A. i 
For. Sec. R.S. Vol. 1. New FRlition. Post 8vo. 12s. cloth. [Vol. ll. is in t/ie press. 1 

Je vuuH iiuturise, Monsirur, dc vous stTvir vtx toule fK-cabion de la d^-claration, Ik ladle triiducticiii du Uoloiud | 
Sabinr enrichie di' riTtifi<-at.i«ms ct. «lc notes tn'*«-pr<!cieu8Pb, ««t qui ont toute inoii itpprobatiun, est la s>fule par luqueile i 
j'ai viveinent debirtf! voir intioduit nion ouvrage dans, la Irtt^ratuif de votre payb.” I 

lUuoN lluMij(ii.r>T to Mr. Murray, Dec. I.*), lslf». I 

** The jirespnt trannlat^on mbh undertaken in compliance with Uio uuthor’b wish, and is ably executed, reading like 
an original work.’’ — Si']:.eTATou. 

HUME.-THE LEARNED SOCIETIES AND PRINTING CLUBS 

of the UNITED KINGDOM ; being’ an Account of their respective Origin, History, Objects, 
and Constitution : full details respectiiu? Membership, Fees, their published Works and 'J'rans- 
actious, Notices of their Periods and Places of Meeting, &c. With a general Introduction, 
and a Classified Index. Compiled from Ofticial Documents, by the Rev. A. Humk, LL.l). 
F.S..\. Corre8]>onding Member of the Society of Antiquaries, Scotland ; Member of the Philo- 
logical Society, &c. Post 8vo. 8s. Cd. cloth. 

HUNT.-RESEARCHES ON LIGHT : 

An Examination of all the Plumoinetia connected with the Chemical and Molecular Changes 
produced by the Influence of the Solar llays; embracing all tlie known Photographic Pro- 
cesses, and new Discoveries in the Art. «By Robekt Hunt, Keeper of Mining Records, 
Museum of Economic Geology. 8vo. with Plate and Woodcuts, 10s. 6d. clotb^ 

JAENISCH & WALKER.-JAEN1SCH’S CHESS PRECEPTOR: 

i New Analysis of the Openings of*Gaines. By C. F. De Jaenisch, of St. Peter^burgh. 
Translatecl from the Freiicli, witli copious Notes, by Gkorgk Walker, Author of “Chess 
Studies,** i^'id various other Works on the Game of Cliess. 8vo. 15s. cloth. 

JAMES.-LIYES OF MOST EMINENT FOREIGN STATESMEN! 

By G. P. R. James, Esq., and E. E./’rowe, Esq. 5 vols. fcp. 8vo. Vignette Titles, 3Us. clotlR 
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JAMES.-A HISTORY OF THE LIFE OF EDWARH THE 

BLACK PRI NCE, and of various Events conn<‘ctpd tliorewitli, which occurred Murine t.l»e 
Reig:n of Edward 111. Kiiiff of Euftiand. By G. P. 11. Jamks, Esq. 2d Edition. 2 vols fen • 
8vo. Map, 15s. cloth. • • i • 

JEBB.-A LITERAL TRANSLATION OF THE BOOK OF 

PSALMS; intended to illustrate their Poetical and Moral Structure. To which are addeck 
Dissertations on the word “Se^jdu** and on the Authorship. Order, Titles, and Poetical 
Features, of the Psalms. By the Rev. John Jebb, A.M. Rector of Peterstow. 2 vols 8vo 
216. cloth. • 

JEBB (BISHOP) AND KNOX (ALEXANDER). - THIRTY 

YEARS’ CORRESPONDENCE between John Jelih, D.D. F.R.S. Bishop of IJinerick, Ardfcrt, 
Affhadoe, and Alexander Kno.x, Es<|. M.R.I.A. Edited by the Rev. Ch ahlk.s Kokstku. li.l). 
Rector of Stisted, formerly Domestic Chaplain to Bishop Jebb. 2d Edit. 2 vols. 8vo. 2Ss. cl. 

JEFFREY. - CONTRIBUTIONS TO THE EDllNBURCIl 

REVIEW. By Francis Jkffrkv, nowOneof the Judges of the Court ofScssionin .Scothoid. 
New Edition. 3 vols. 8vo. 42s. cloth. 

JOHNSON.-THE FARMER’S ENC^LOPyEDIA, . . 

And Dictioiiafy of Rural Affairs: enibracinu: all thWl^it Discoveries in Aprrieultnral Che- 
mistry ; adaided to the comprehension of nnseientilic readers. Bv Ciirii hfut H .Jon nson, 
Esq. F.R.S. Barrister-at-Law ; Editor of the “ Farmer’s Almanack,” &c. 8vo. illustrated l»y 
Wood Eiij?;ravinff8, .±2. 10s. cloth. 

KATER AND LARDNER.-A TREATISE (^N MECHANICS. 

By Captain Katku and Dr. Laron fr. New Etlitioii. Fcp. 8vo. with Vi|,niette Title, and 10 
Plates, comprising; 224 distinct tif^ures, Gs. cloth. * , 

KEIGIITLEY.-OUTLINES OF HISTORY. 

From the Earliest Period. By Thomas Keigiitlky, Esi). New Edition, corrected nn«l con- 
siderably improved. Fcp. 8vo. Gs. clotli f or Gs. G«i. bound. 

KING (COL. J. A.) - TWENTY-FOUR YEARS IN THE 

ARGENTINE REPUBLIC; embracing; tlu* Autlmr’s Personal Adventures, with the Civil 
and Military History of the Country, and an Aecount of its Political Condition helore and 
during? tlic Administration of Governor Rosas, his course of Policy, the Causes and Character 
of his Interference w ith the Government of Monte Video, and the ciremnstanees which led to 
the Interposition of Entflami and France. By Col. J. Anthony Kino, an ( Iflicer in the 
Army of the Republic. 8vo. 14s. cloth. 

KIP.-THE CHRISTMAS HOLYDAYS IN ROME. 

By the Rev. W. Inuraham Kip, M.A. Edited by the Rev. \V. SjiW'i!.i.l, B.D. Fellow and 
'J’utor of Exeter Colle/?e, Oxford, Fcp. 8vo. 5s. cloth. 

KIRBY &SPENCE.-AN INTRODUCTION TO ENTOMOLOGY; 

Or, Elements of the Natural History of Insects : cornprisinj.r an account of noxious and useful 
Insects, of their Metamorphos<“s, Food, Stratagems, Habitations, Societies, Motions, Nui.s(‘s, 
Hybernation, Instinct, &c. By W. Kirry, M.A. F.R.S. & L.S. Rector of Barham; and W. 
Spknce, Esq. F.R.S. & L.S. Gtli Edit, corrected and muchenlarged. 2 vols. 8vo. 31 s. Gd. cloth. 

KNOX (ALEXANDER).-REMAINS OF ALEXANDER KNOX, 

Esq. of Dublin, M.R.I.A , containin«r Essays, cliiefly explanatory of Christian Doctriiu*, and 
Confidential Letters, with Private Papers, illustrative of the Writer’s Character, Sentiments, 
and Life. 3(1 Edition, 4 vols. svo. £2. 8b. cloth. 

LAING.-NOTES ON THE SCHISM FROM THE CHURCH OF 

ROME, called the GERMAN-CATHOLIC CHURCH, instituted by J. Roiifre and 1. Czerski, 
ill October 1844, on occasion of the Pilgriraafre to the Holy Omt at Treves. By S. Laing, 
Esq. Author of ” Notes of a ’i’raveller,” &c. 2d Edition. Fcp. 8vo. 58. cloth. 

LAING.-TIIE CHRONICLE OF THE KINGS OF NORWAY, 

From the Earliest Period of the Hi.story of the Northern Sea Kings to the Middle of the Twelfth 
Century, commonly called The Heimshr'wgia. Translated from the Icelandic of Siiorro 
Sturleson, with Notes, and a Preliminary Discourse, by Samuel Laing, Autlior of “ Notes 
of a Traveller,” &c. 3 vols. 8vo. 36s. cloth. ^ 

LAING.-^A TOUR IN SWEDEN, 

In 1838 ; comprising observations on the Moral, Political, and Economical State of the Swedish 
Nation, By Samuel Laing, Esq. 8vo. Pis. clotlj. 

LANE (R. J.)-LIFE AT THE WATER-CURE; - 

Or, a Month at Malvern' A Diarv of Facts and Fancies. To which is addfd, The Sequ(<. 
By Richard J. Laik, A.R.A. Lithographer to Her Majesty and H.R.H. Prince iHbert. 
Post 8vo. with numerous Illustrations, 14s. cloth. 
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LANEXON PARSONAGE : 

A Tale for Chiloren, on the Practical Uat* of a portion of the Church Catechism. By the 
• Author of “ Amy Herbert,” an<l “ Gertrude.” Edited by tiie Rev. W. Sewell, B.U. Fellow 
of E\pter Collejje, Oxford. New Edition. Fcp. 8vo. Ss. cloth! 

LANG.-COOKSLAND IN NGRTH-EASTERN AUSTRALIA; 

• Or, the Future Cotton Field of Great Britain : its Characteristics and Capabilities for European 

Colonization, with a Disquisition on the Origin, Manners, and Customs of the Aborig;incs. ' 
By J. D. Lano, D.D. 12mo. with 7 Plates and Map, 7s. 6d. cloth. | 

LAN6.-PHILLIPSLAND ; 

Or, the Country hitherto designated Port Phillip : its Present Condition and Prospects as a 
highly elijfible Field for Kmig^ration. By John Dunmore Lang, D.D. A. M. ; Member of 
the Legislative Council of New South Wales. 12mo. with 4 Plates and 2 Maps, 7s. 6d. cloth. 

LAPLACE (THE MAROUIS HE). -THE SYSTEM OF THE 

WORLD. By M. Le Marquis De Laplace. Translated from the French, and elucidated 
with Explanatory Notes. By the Rev. Henry H. Harte, F.T.C.D. M.R.l.A. 2 vols. 8vo. 
24s. boards. 

LARDNEJl’S CABINET CYCLOP^IMA ; I 

Comprising a Series of Original History, Biography, Literature, the Sciences, Arts, | 

and Manufactures. Conducted and edited by Dr. Lardner. 

The Series, complete, in One Hundred and Thirty-three Volumes, i£39. 18s. Tlie works, | 
separately, 6 h. per volume. i 

LARDNER AND WALKER.-A TREATISE ON ELECTRICITY, 

MAGNETISM, and METEOROLOGY- By D. Lardner, LLD. F.R.S., and C. V. Walker, 
Secretary of the Electrical Society. 2 vols. fcp. 8vo. with Vignette Titles, 12s. cloth. 

LARDNER.-A TREATISE ON HEAT. 

By D. Lardner, LL.D., &c. Fcp. 8vo. with Woodcuts and Vignette Title, 6s. cloth. 

LARDNER.-A mEATISE ON HYDROSTATICS AND PNEU- 

MATICS. By Dr. Lardner. New Edition. Fcp. 8vo. with Vignette Title, 6s. cloth. 

LARDNER.-A TREATISE ON ARITHMETIC. 

By D. Lardner, LL.D. F.R.S. Fcp. 8vo. with Vignette Title, 6s. cloth. 

LARDNER .-A* TREATISE ON GEOMETRY, 

And its Application to the Arts. By Dr. Lardner. Fcp. 8vo. Vignette Title, and upwards 
of 200 figures, 6s. cloth. 

L. E. L.-THE POETICAL WORKS OP LETITIA ELIZABETH 

LANDON. New F.dition, 4 vols. fcp. 8vo. with Illustrations by Howard, &c. 28s. cloth 
lettered ; or handsomely Dcund in morocco, with gilt edges, ^ 62 . 4s. 

The following Works separately 

The IMPROVISATRICE. Fcp. lOs.ed. cloth, i The GOLDEN VIOLET. Fcp. 8vo. lOs. 6d. cloth. 
The VENETIAN BRACELET. lOs.Gd. cloth. I The TROUBADOUR. Fcp. 8vo. 10s. 6d. cloth. 

LEE.-TAXIDERMY; 

Or, the Art of Collecting, Preparing, and Mounting Objects of Natural History. For the 
use of Museums and Travellers. By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author ot 
” Memoirs of Cuvier,” &c. 6th Edition, improved, with on account of a Visit to Walton 
Hall, and Mr. Waterton’s Method of Pi:eserving Animals. Fcp. 8vo. with Woodcuts, 7s. cloth. 

LEE.-ELEMENTS OF NATURAL HISTORY, 

For the use of Schools and Young Persons : comprising the Principles of Classification, , 
interspersed with amusing and iiistructiire original Accounts of the most remarkable Animals. 
By Mrs. R. Lee (formerly Mrs. T. E. Bowdich), Author of “Taxidermy,” “Memoirs of 
Cuvier,” &c. 12mo. with Fifty-five Woqdcuts, 7s. 6d. bound. 

LEMPRIERE.-A CLASSICAL DICTIONARY; 

Containing a copious Account of all the proper Names mentioned in Ancient Authors ; with 
the Value of Coins, Weights, and Measures, used amongst the Greeks and Romans ; and a 
Chronological Table. By T. Lempriere, D.D. 20th Edition, corrected. 8vo. 9s. cloth. 

LESLIE (C. R.)-MEM0IRS OF THE LIFE OF JOHN CON- 

STABLE, Esq. R.A. Composed chiefly of his Letters. By C. R. Leslie, R.A. Second 
Edition., with farther Extracts from his Correspondence. Small 4to. with two Portraits (one 
from a new Sketch by Mr. Leslie), and a Plate of “ Spring,” engraved by Lucas. 21s. doth. 

LETTERS TO MY UNKNOWN FRIENDS. 

• By A Lady', Author of “ Twelve Years Ago.” Fcp. 8vo. 6s. 6d. cloth. 

** The uuthor it no commonplncc retailer of cut an:l dried maxims, but a woman of ttropi' understanding and rultivatedf 
state, Yho has read much ana tlio^ht more. She would h^ve religion to be the beginmng and tlie end of^ all human 
uctione ; but the is not nuritanical in her pious teal.”— S i'ectatoh. . i 
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LINDLEY.-INTRODUCTION TO BOTANY. 

By Prof. J. Lindlky, Pli.l). FJI.S. L.S. &c. 3d Edition with Corrections and conaideruble 
Additions. 8vo. with h^ix IMates and numerous Woodcuts, lbs. cloth. • 

. LINDLEY.-ELOR A MEDICA : * 

A Botanical Account of all the most important Plants used in Medicine, in diflferout Parts of * 
the World. By John Bindley, Ph.D., F.R.S., &c. 8vo. J 8s. cloth. 

LINDLEY'.-A SYNOPSIS OF THE BRITISH FLORA, • • j 

Arranged according to the Natural Orders. By Professor .Ton \ Li ndlh y, Pli. I,)., F.ll.S., R.'c. ! 
3d Edition, wdth numerous additions, corrections, and imiirovcments, 12nio. 10s. Gd. cloth. 

LINDIEY.-THE THEORY' OF HORTICULTURE; 

Or, an Attempt to explain the Principal Operations of Gardening upon Physiological Prin- 
ciples. By John Bindley, Ph.D., F.ll.S. 8vo. with illustrations on Wood, 12s. clotli. 

LINDLEY.-6UIDE TO ORCHARD AND KITCHEN GARDEN ; 

Or, an Account of the most valuable Fruits and Vegetables eullivotj'd in Great Britain : with 
Kalcndars of the Work required intlie Orchard and Kitchen Garden during every month in the 
year. By G. Bindley, C.M.H.S. Edited by Prof. 8vo. Idsl bds. • * 

LINWOOD (W.)-ANTnOLOGIA OXONIENSIS, 

Sive Florilegium e lusibus poeticis <liversorum Oxoniensium Gra^cis et Batinis decerptum. i 
Curante Gulielmo Binwood, M.A. ASdis Christi Aiummo. 8vo. I4s. cloth. 

LOUDON (MRS.)-THEAMATEURGARDENER’SCALENDAR: 

Being a Monthly Guide as to what should be avoided, as well as what should bo done, in a 
Garden in each Month : with plain Rules how to do what is retpjisite; Directions for Baying 
Out and Planting Kitchen and Flower Gardens, Pleasure Grounds, and Slirubberu's; and a 
Short Account, in each Month, of the Quadrupeds, Birds, and Jiisects then most injurious to 
Gardens. By Mrs. Loudon. IGmo.with numerous Wood Engravings, 7s. Gd. cloth. 

LOUDON (MRS.)-TIIE LADY’S COUNTRY SOMPANION; 

Or, How to Enjoy a (k)untry Life Rationally, dly Mrs. Loudon, Antlior of “ Gardening fm- 
Ladies,” &c. New Edition. Fcp. 8vo. with a Steel Plate and Wood Engravings, 7s. Gd. clotn. 

LOUDON.-SELF-INSTRUCTION FOR YOUNG GARDENERS, 

Foresters, Bailiffs, Land Stewards, and Farmers; in Arithmetic, Book-lw'C'ping, Gcoundrj, 
Mensuration, Practical Trigonometry, Mechanics, Land-Surveying, Levelling, Planning aiid 
Mapping, Architectural Drawing, and Isoinetrical Projection and Persiwetive ; with Exnini)les 
shewing their applications to Horticulture and Agricultural Purposes. By tIiclateJ.(L 
Loudon, F.L.S. H.S. &c. With a Portrait of Mr. Loudon, and a Memoir by Mrs. Loudon. 
8VO. with Wood Engravings, 7s. Gd. cloth. 

LOUDON.-AN ENCYCLOPAEDIA OF GARDENING : . 

Presenting, in one systematic view, the History and Present State ol Gardening in all Coun- 
tries, and its Theory and Practice in Great Britain; with the Management of the Kitcdx'u 
Garden, the Flower Garden, Laying-out Grounds, &c. By J. C. Loudon, F.L.S. &c. A New 
Edition, enlarged and improved. 8vo. with nearly 1,000 Engravings on Wood, .'JOs. cloth. 

LOUDON.-AN ENCYCLOP J:DIA OF TREES AND SHRUBS : 

being the “Arboretum et Frutieetum Britannicum” abridged: containing the Hardy 'I recs 
and Shrubs of Great Britain, Native and Foreign, SckMititically and Pop.jlarly Describial ; 
with tlicir Propagation, Culture, and Uses in the Art:^ and with Engravings of nearly all 
the Species. Adapted for the use of Nurserymen, (fardeners, and J'’or('sters. By J. C. j 
Loudon, F.L.S. &c. 8vo. with 2,000 Engravings on W’ood, d,2. lOs. cloth. 

A New Edition of the Original Work, in 8 vols. 8vo. with above 400 Octavo Plates of Trees, 
and upwards of 2,. 500 Woodcuts, ^6 10, cloth. • 

LOUDON.-AN ENCYCLOPAEDIA OF AGRICULTURE: 

Comprising the Theory and Practice of the Valuation, Transfer, Laying-out, Improvement, 
and Management of Landed Property, and of the (JuJtivation and Economy of the Animal and 
Vegetable productions of Agriculture: including all the latest Iniprovcments, a general History 
of Agriculture in all Countries, a Statistical View of its present Stale, with .Suggestions for 
its future progress in the British Isles ; and Supplement, bringing down the work to the year 
1844. By J. C. Loudon, F.L.G.Z. and H.S. &c. 5tli Edition. 8vo. with upwards of l,lOt) 
Engravings on Wood, j£2. 10s. cloth.— The Sui’P^ement *cparate/jft 5s. sewed. 

LOUDON.-AN ENCYCLOPEDIA OF PLANTS: 

Including all the Plants which are now found in, or have been introduced into, Great Britain ; 
giving their Natural History, accompanied by such ,de.scriptions, engraved lij^nres, nrif^ 
elementary details, as may enable a beginner, who is a mere English reader, to discover the ' 
name of every Plant which he may fiml in flower, and acquire all the information rcsiiectmg 
it which is useful and interesting. By J. C. Lounow, F.L.S. &c. The Specihc jffharacters 
Iw an ISininent Botanist ;jihc Drawings by J. D. C. Sowerby, FX.S. A New Edition with 
Supplement, and a new General Index. 8vo. with nearly 10,000 Wood Engravings, d:3. 13s. Ccif j 
clioth.— The Supplement, soparateli/f 8vo. 15s. cloth. i 
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LOlfDON.-AN ENCYCLOPAEDIA OF COTTAGE, FARM, AND 

VILLA ARCHITECTURE and FURNITURE ; eontainiivv numerous Designs, from the Villa 
TO the Cottage and the Farm, including Farm Houses, Farmeries, and other Agricultural 
Buildings ; Country Inns, Public Houses, and Parochial Schools; with the requisite Fittings- 
up, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery: each ^ 
Design accompanied by Analytical and Critical Remarks. By J. C. Loudon, F.L.S. &c. 
jVew Edition, edited by Mrs. Loudon. 8vo. with more than 2,000 Engravings on Wood, 
3s, cloth.— The Sui>pleraent, separatelyy 8vo. 7s. 6d. sewed. 

LOUDON.-HORTUS BRITANNICUS: 

A Catalogue of all the Plants indigenous to or introduced into Britain. By J. C. Loudon, 
F.L.S. &c. 3d Fldition, with a Nkw Supplement, prepared, under the direction of Mr. 
Loudon, by W. 11. Baxter, and revised by George Don, F.L.S. 8vo. 31s. 6d. cloth. 

The Supplement separatelyy 8vo. 28. 6d. sewed. 

The later Supple MENT tfcjoarafeZy, 8s. 

LOUDON.-HORTUS LIGNOSIS LONDINENSIS; 

Gr, a Catalogue of all the Ligneous Plants cultivated in the neighbourhood of London. To 
\^hich are aaded, their usual prices in Nurseries. By J. C. Loudon, F.L.S. &c. 8vo. 7s. 6d. cl. 

LOUDON. -THE StTfftjRBAN GARDENER AND VILLA 

COMPANION ; comprising the Choice of a Villa or Suburban Residence, or of a situation on 
which to form one; the Arrangement and Furnishing of the House; and the I^ying-out, 
IManting, and general Management of the Garden and Grounds ; the whole adapted for grounds 
from one perch to fifty acres and upwards in extent; intended for the instruction of tho.se 
who know little of Gardening or Rural Affairs, and more particularly for the use of Ladies. 
By f, C. Loudon, F.L.S. &c. 8^o. with above 300 Wood Engravings, 208. cloth. 

low;— ON THE DOMESTICATED ANIMALS OF GREAT 

BRITAIN ; comprehending the Natural and Economical History of the Species and Breeds; 
Illustrations of the Properties of External Form ; ami Observations on the Principle.s and 
Practice of Breedi^. By David Low, Esq. F.R.S.E. Professor of Agriculture in the Uni- 
versity of Edinbilrgh, &c.; Author of “ Elements of Practical Agriculture,’* &c. 8vo. with 
• Engravings on Wood, 25s. cloth. • 

LOAY.-THE BREEDS OF THE DOMESTICATED ANIMALS 

Of Great Britain Described. By David Low, Esq. F.R.S.E. Professor of Agriculture in the 
University of Edinburgh, &c. The Plates from Drawings by W. Nicholson, R.S.A. reduced 
from nSeries of Oil l’aintings,executedforthe Agricultural Museum of the University of Edin- 
burgh, by W. Shiels, R.S.A. 2 vols. atlas quarto, with 56 plates of animals, beautifully col’d 
after Nature, gt'lG. I6s. half-bouml in morocco.— Or in four sc'paratc portions, as follows: 

Tlie OX. Atlas (piarto, with 22 plates, ^C. iCs. 6d. half-bound in morocco'. 

The SHEEP. Atlas quarto, with 21 plates, ^'0. 16s. Gd. half-bound in morocco. 

The HORSE. Atlas quarto, with 8 plates, j 6’3, half-bound in morocco. 

The HOG. Atlas quarto, with 5 plates, jt‘2. 2s. half-bound in morocco. 

LOW.-ELEMENTS OF FRACTICAL AGRICULTURE; 

Comprehending the Cultivation of Plants, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By D. Low, Esq. F.R.S.E., Prof, of Agriculture in University of Edin- 
burgh. .5th Edition, with Alterations and Additions, and an entirely new set of above 200 
AVoodcuts. 8vo. 21s. cloth. 

LOW (PROFESSOR).-ON LANDED PROPERTY 

And the ECONOMY of ESTAlte; comprehending the Relation of Landlord and Tenant, 
and the Principles and Forms of I.rf?»«es ; Farm-BuiUiings, Enclosures, Drains, Embank- 
ments, and other Rural Works; Minerals; and Woods. By David Low, Esq. F.R.S.E. 
Professor of Agriculture in the Jlniversity of Edinburgh, &c. ; Author of “ Elements of 
Practical Agriculture,” &c. 8vo. with iiumerous Wood Engravings, 21s. cloth. 

MACAULAY.-CRITICAL AND HISTORICAL ESSAYS Con- 
tributed to Tlic EDINBURGH REVIEW. By the Right Hon. Thomas Babimqton 
Macaulay. 4tli Edition. 3 vols. 8vo. 36s. cloth. 

MACAULAY.-LAYS OF ANCIENT ROME. 

By the Right Hon. Thomas Babingt<^n Macaulay, 9th Edition. Crown 8vo. lOs. 6d. cloth. 

MACAULAY.— MR. MACAULAY’S LAYS OF ANCIENT ROME. 

A New Edition. With numerous Illustrations, Original and from the Antique, drawn on 
Wood by George Scharf, Jun. engraved by Samufel Williams. Fcp. 4to. 21s. boards : 
moiMCCO, 42 b. (hound by Hayday.) 

MACKAY (CHARLES)-TIIE SCENERY AND POETRY OF 

THE ENGLISH LAKES ; a Summer Ramble. By Charlbi' Mack ay. Esq. LL.D. A^athor 
of “ I^tCgends of the Isles,” “The Salainandrinc,” “The Thames and its Tributaries,” &c. 
8VO. with beautiful Wood En^avings from Original Sketches 14s. cloth. * 
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MACKINTOSH (SIR JAMES) -SIR JAMES MACRINTOSH’S 

MISCELLANEOUS WORKS ; including' his Contributions to The Eilinburgh Review 
Edited by RoberI' James MiftKiNTOsu, Esq. 3 vols. 8vo. 42s. clotli. 

MACKINTOSH, fec.-THE HISTORY OE ENGLAND. 

By Sir James Mackintosh; W. Wallace, Esq. ; and Robert Bell, Esq. lovols. fen. , 
8vo. with Vignette Titles, jes. cloth. 


MACKINTOSH (SIR JAMES). -THE LIFE OF SIR THOMAS 

MORE. By the Right lion. Sir James Mackintosh. Reprinted from the Cabinet Cycle- 
peedia ; and intended as APresent Book or School Prize. Fcp. 8vo. with Portrait, 5s. cloth ; 
or bound in, vellum gilt (oM style)^ 8s. 

M‘CULLOCII.-A DICTIONARY, GEOGRAPHICAL, STATIS- 

TICAL, AND HISTORICAL, of the various Countries, Places, and Principal Natural Objects 
in the WORLD. By J. R. McCulloch, Esq. A New Edition. 2 vols. 8vo. with Six large 
Maps, cloth. 

*»* The new Articles have been printed separately, as a Supplement to the former Edition. 
They comprise a full Account of the Present State of the United Kirifniom, the Oregon Terri- 
tory, &c. 8vo. 5s. sewed. ^ • • 

MCCULLOCH. -A DICTIONARY, PRACTICAL, THEORETf- 

CAL, AND HISTORICAL, OF COMMERCE AND COMMERCIAL NAVKJ ATION. Illus- 
trated with Maps and Plans. By J. R.M‘Ctjlloch, Esq. An entirely New Edition, corn^cted 
enlarged, and improved ; with a Supplement. 8vo. 50s. cloth ; or 558. half- bound rti.ssia. 

The Supplement to the Editions published in 18J4 and 1846, may be had separately, 
price 4s. 6d. sewed. • 

M'CULLOCII (J. R.)-AN ACCOUNT, DESCRIPTIVE* AND 

STATISTICAL, of the BRITISH EMPIRE ; exhibiting its Extent, Physical Capacities, Popu- 
lation, Industry, and Civil and Religious Institutions. By J. K. M‘Ci.Locii, Esq. 3d Edit, 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. db'2. 28. moth. 

M‘CULLOCH.-THE LITERATURE OE POLITICAL ECO- 

NOMY ; being a fHassified Catalogue of the i)rincipal Works iii the difl'ereiit «lepartmentK of 
Political Economy, with Historical, Critical, and Biograi)hical Notices. Bv J. R, APCulluch, 
Esq. 8vo. 14s. cloth. • 

M‘CULLOCH.-A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE of TAXATION and the FUNDING SYSTEM, lly J. R. 
M‘Culloch, Esq. 8vo. 15s. cloth. 

MAITLAND (DR. CHARLES). - THE CHURCH IN THE 

CATACOMBS : a Description of the Primitive Church of Rome. Illustrated hy its Sepulchral 
Remains. By Chakles Maitland, M.D. New Edition, corrected. 8vo. with numerous 
Wood Engravings, 14s. cloth. 

MARCET.-CONVERSATIONS ON CHEMISTRY; 

In wdiich the Elements of that Science are familiarly Explained and Illustrated by Experiments. 
By Mrs. Marcet. New Edition, enlarged and improved. 2 vols. fcp. 8vo. Hs. cloth. 

MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY; 

In which the Elements of that Science arc familiarly explained. By Mrs. Makcet. New ’ 
Edition, enlarged and corrected. Fcp. 8vo. with 23 Plate.s, lOs. Cd. cloth. 

MARCET.-CONVERSATIONS ON POLITICAL ECONOMY ; 

In which the Elements of that Science are familiarly explained. By Mrs. Marcet. New 
Edition revised and enlarged. Fcp. 8vo. 7s. 6d. cloth. 

MARCET.-CONVERSATIONS ON VEGETARLE PHYSIO- 

LOGY; comprehending the Elements of Botany, with their application to Agriculture. 
By Mrs. Marcet. New Edition. Fcp. 8vo. witjj 4 Plates, Os. cloth. 

MARCET.-^CONVERSATIONS ON LAND AND WATER. 

By Mrs. Marcet. New Edition, revised and corrected. Fcp. 8vo. with coloured Map, 
shewiftg the comparative altitude of Mountains, 5s. 6ck cloth. 

MARGARET PERCIVAL. 

«y the Author of “Amy Herbert,” “Gertrude,” and “ I^neton Parsonage.” Edited by the 
Rev. W. Sewell, B.D. mlow and Tutor of Exeter College, Oxford. New Edition. 2 volp. 
fcp. 8vo. 12s. cloth. 
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MA]niYAT>-B0RNE0 AND THE INDIAN ARCHIPELAGO. 

Hy Francis S. Mauryat, lute Midshipman of H.M.S. Samarany. Richly illustrated with 
mmierous Lithographic Drawings and Engravings on Wdfed, from Original Sketches by Mr. 
Mauryat. * c {In the press. 

•MARRYAT (CAPT.)-MASTERMAN READY; 

Or, the Wreck of the Pacific. Written for Young roo])le. By Captain F. Marryat, C.B. 
•A.uthor of “ Peter Simple,” &c. 3 vols, fcp. Svo. with Wood Engravings, 22s. fid. cloth. 

MARRYAT.-THE IISSION ; 

Or, Scenes in Africa. Written for Young People. By Captain F. Marryat, C.B. Author of 
“The Settlers in Canada,” &c. 2 vols. fcp. svo. 12s. cloth. 

MARRYAT.-THE PRIVATEER’S-MAN ONE HUNDRED 

YEARS AGO. By Captain F. Marryat, C.B. Author of “Masterman Ready,” &c. 2 vols. 
fcp. Svo. 12s. cloth. 

MARRYAT.-THE S^.ERS IN CANADA. 

Written for Young People. H^PVuptain F. Marryat, (LB. Author of “The PrivRteers-man 
One Hundred Years Ago,” &c. New Edition. Fcp. svo. with 2 Illustrations, 7s. fid. cloth. 

MAUNDER.-THE TREASURY OF KNOWLEDGE, 

And LIBRARY of RKFERP'NCE: in Two Parts. New Edition, thoroughly revised and 
enlarged. Fcp. Svo. lOs. cloth ; bound in roan, 12s. 

The principal contents of the present new and thoroughly revised edition of “ The 
Treasiiry of Knowledge are— a new and enlarged English Dictionary, with a Grammar, Verbal 
Distinctions, and Exisrcises ; a new Universal Gazetteer ; a compendious Classical Dictionary; 
an Analysis of History and Chronology ; a Dictionary of Law Terms j a new Synopsis of the 
British Peerage ; and Various useful Tabular Addenda. 

MAUNDER.-fHE SCIENTIFIC & LITERARY TREASURY ; 

A new and jiopular Encyclopajdia of Science and the Belles-Lettres ; including all Branches of 
Science, and every Subject connected with Literature and Art. The whole written in a familiar 
style, adapted to the comprehension of all persons desirous of acquiring information on the 
subjects comprised in the work, and also adapted for a Manual of convenient Reference to the 
more instructed. By Samuel Maunder. New Edition. Fcp. 8vo. 10&. cloth; bound iu 
roan, 12s. 

MAUNDER.-TIIE RIOGRAPIIICAL TREASURY; 

Consisting of Memoirs, Sketches, and brief Notices of nl»ove 12,000 Eminent Persons of all Age. 
and Nations, from tlie Earliest Period of History; forming a new and comjilete Dictionary 
of Universal Biography. By Samuel Maunder. New Edition, revised throughout, and 
containing a copious Supplement, brought down to December, 1844, Fcp. 8vo. 10s. cloth ; 
bound ill roan. Pis. 

MAUNEER.-THE TREASURY OF HISTORY; 

Comprising a General Introductory Outline of Universal History, Ancient and Modern, and a 
Series of separate Histories of every principal Nation that exists ; their Rise, Progress, and 
Pre.^^ent Condition, the Moral and Social CJiaraider of their respective inhabitants, their 
Religion, Manners, and (Customs, &c. By Samuel Maunder. New Edition. Fcp. Svo. 10s. 
cloth; bound in roan, 12s. * 

MAUNDER.-THE TREASURY OF NATURAL HISTORY; 

Or, a Popular Dictionary of Animated Nature : in which the Zoological Characteristics that 
distinguish the dift’erent (Hasses, Genera, and Species will be found, combined with a variety 
of interesting information illustrative of the Habits, Instincts, and General Economy of the 
Animal Kingdom. By Samuel Maundeu. Fcp. Svo. uniform with Mr. Maunder’s other 
Four Treasuries, and embellislied with Eight Hundred accurate Engravings on Wood, de- 
signed expressly foi* this work. [In the Autumn. 

* 4 * Mr. Maunder has also in a state of considerable forwardness The Treasury of Geo- 
graphy,” the particulars of which will be shortly announced. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT 

BRITAIN, and of the Museum of Economic Geology in London. Published by order of the 
Lords Commissioners of Her Majesty’s Treasury. Royal Svo. with Woodcuts apd D large 
* Plate%)(seven coloured), 21s. cloth. 

f MICHELET (J.)-PRIESTS, WOMEN, AND FAMILIES. 

By J. Michelet. Translated from the French (Third Edition, which contains Michdet’s 
Preface, in reply to the attacks of the Jesuits), with the Author’s approbation, by C. Cocks, 
B.L. New Editions. Post Svo^'Ds. cloth : Ifimo. Is. 4d. sewed. * 
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MICHELET (J.)~THE PEOPLE. 

By M. Michelet, Member of the Institute of France, &c. Translated, with the approbation 
of the Author, by C. Cocks, Ji.L. New Edition. Post 8vo. 9s. clotli ; IGmo. Is. 6d. sewed. 
*** Mr. Cocks’s authorised translations of Michelet’s “ Priests, Women, and Familie^ ” and 
“ The People,” in one vol. l6mo. 38. 6d. cloth. * * 


MICHELET AND QUINET. — THE JESUITS, BY MM.' 

MICHELET and QUINET. Translated from the Seventh Edition, with the approbation of 
the Authors, by C. Cocks, B.L., Author of “ Bordeaux, its Wines, and the Claret Country. ” 
New Edition. IGmo. Is. 6d. sewed. 

*»* Mr. Cocks’s Authorised Translations of MM. Michelet and Quinet’s The Jesuits,” and 
M. Quinet’s ** Christianity,” in one vol. IGmo. 4s. cloth. 


MILES (WILLIAM).— THE HORSE’S FOOT, AND HOW TO 

KEEP IT SOUND. By William Miles, Esq. New Edition, with an Appendix on Shoeing 
in ffcneral, and Hunters in particular. Imperial 8vo. with Illustrations, 9s. cloth. — The Ap- 
pendix separately, price 2s. Cd. 

*** Four Casts or Nlodels of Shoes may be had, displayinf' the different kinds of Shocing^, 
price 3s. each ; or 10s. 6d. the Set. 

No. 1, Shod for General Purposes. J with fl^ather. • » 

,, 2, Shod for Hunting^. | „^P^!^ot prepared tor Shoeinff. 

MILNER (REVV. J. & I.)-THE HISTORY OF THE CHURCH 

of CHRIST. By the Rev. Joseph Milner, A.M. With Additions and Corrections by the 
late Rev. Isaac Milner, D.U. F.R.S. A New Edition, revised and corrected throusjhout, 
by the Rev. T. Grantham, B.D. Rector of Brambcr, and Chaplain to the Lord Bishop of 
Kildare. 4 vols. 8vo. .s62. 128. cloth. 

A Continuation of the move, $ 

THE HISTORY of the CHURCH of CHRIST, from the Diet of Aiiffsburff, 1330, to the 
Eigrhteenth Century; originally designed as a Continuation of Milner’s ” History of the 
Church of Christ.” By the Rev. Henry Steuuinh, D.D. 3 vols. 8vo. 3Cs. cloth. 


MIRACLES OF OUR SAVIOUR. % 

Profusely Illuminated on every pag^e with elaborate Borderingrs of ori;^innl and appropriate 
design, composed from tbc works of the Old Illuminators. Square fcp. 8vo. uniform in size 
with ” The Sermon on the Mount,” and “ Parables of Our Lord;” in a binding of novel 
character, designed and modelled expressly for this work. [In the Autumn. 

MOHAN LAL.— LIFE OF THE AMIR DOST ’MOHAMMED 

KHAN, of CABUIi ; with his Political Proceedings towards the English, Russian, and 
Persian Governments, including the Victoiy and Disasters of the British Army in Afghanistan. 
By Mohal Lal, Esq. Knight of tlis Persian Order of the Lion and Sun; lately attached to 
the Mission in Kabul. 2 vols. 8vo. with numerous Portraits, 30s. cloth. 

MONTAUBAN.-A YEAR AND A DAY IN THE EAST; 

Or, Wanderings over Land and Sea. By Mrs. Eliot Montacban. Post 8vo. 7s. cloth. 

MONTGOMERY’S (JAMES) POETICAL WORKS. 

New and only Complete Edition. With some additional Poems, and Antobiograpliicnl 
Prefaces. Collected and Edited by Mr. Montgomery. 4 vols. fcji. 8vo. with Portrait, and 
Seven other Plates, 20s. cloth ; or bound in morocco, 36s. 

MOORE’S POETICAL WORKS; 

Containing the Author’s recent Introduction and N#tps. Complete in one volume, iinifonn 
with Lord Byron’s and Southey’s Poems. 8vo. with a New I’ortrait, by G(!oige Hichniond, 
and a View of the Residence of the Poet, 21s. cloth; or 42s. bound in morocco, by Uayday. 

Also, an Edition in 10 vols. fcp. 8vo. witlj Portrait, and 19 Plates, ^62. 10s. cloth; 
bound in morocco, j6'4. 10s. 

MOORE’S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. 8vo. illustrated with 13 Engravings tinished in the highest style of the 
Art, 21s. cloth ; morocco, 35s ; or, with India Proof Plates, 42s. cloth. 

MOORE’S LALLA ROOKH : AN ORIENTAL ROMANCE. 

New Edition. Fcp. 8vo. with Four Engravii^s, from Paintings by Westall, 10s. Cd. cloth ; 
or, bound iij^ morocco, I4s. * 

MOORE’S IRISH MELODIES. 

Illustrated by D. Maclise, R.A. Imp. 8vo. with 16\ Designs engraved on Steel, 4‘3. 38. hds. ; 
or j6’4. 14 s. 6d. bound in morocco, by llayday. Proof Impressions (only 200 co}^es priiAed, 
of which a few remain), jL'G. 6s boards. 

*»* India l*rbofs before Letters of the 161 Designs, on Quarter Colombier, in J^’ortfolio (onb^ 
25 copies printed, of which a few remain), j£3l. lOs. 

India Proofs before Letters of the 51 Large Designs, on Quarter Colombier, in Portfolio 
(only 25 copies printed, of which a few remain), l^. 
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PARABLES OF OUR LORD (ILLUMINATED). 

PARABLES of OUR LORD, richly illuminated. With appropriate Borders, printed in 
Colours and in Black and Gold ; with a Design from one of the early German Phi^avers. 
Square fcp. 8vo. uniform in size with the “ Scrifton on the Mount,” 21. s. in a massive carved 
binding in the style of the beginning of the Sixteenth Century ; or 30s. bound in mprocco 
in the Missal style, by Hayday. ^ 

PARKES.-DOMESTIC DUTIES; 

Or, Instructions to Young Married Ladies on the Management of their Households, and the 
Regulation of their Conduct in the variou.s Relations and Duties of Married Life. By Mrs. 

' W. Paukes. 5th Edition. Fcp. 8vo. 9s. cloth. 

PARNELL.-A TREATISE ON ROADS, 

Wherein the Principles on which Roads should be made are explained and illustrated by the 
Plans, Specifications, and (.’ontracts, made use of by 'Phomas Telford, Es(j. on the Holyhead 
Road. By the Right Hon. Si it Henry Parnell, Bart. 2d Edition, greatly enlarged. 8vo. 
with 9 large Plates, 21s. cloth. 

PATON (A. A.)-SERVIA, THEYOtlT««STMlhlBEirOF*THE 

EUROPEAN FAMILY ; or, a Residence in Belgrade, and Travels through the Highlands and 
Woodlands of the Interior, during the years 1843 and 1844. By Andrew Archirali) Paton, 
Esq. Post 8vo. with Portrait and Plate, 12s. cloth. ^ 

PATON (A. A.)-THE MODERN SYRIANS ; 

Or, Native. Society in Damascus, Aleppo, and the Mountains of the Druses.-* Post 8vo. 
10s. 6d. cloth. > 

PEARSON.-PRAYERS FOR FAMILIES : 

Consisting of a short but coiiiprehcnsive Fonn for the Morning and^.vening of every Day in 
the Week. Collected by the lute Edward Pearson, D.D. With ^Biographical Memoir of 
the Author. New Edition. 18ino. 2s. 6d. cloth. 


PEARSON.-AN INTRODUCTION TO PRACTICAL ASTRO- 

NOMY. By the Rev. W. Pearson, LL.D. F.R.S., &e., Rectoi* of South Killworth, 
Leicestershire, and Treasurer to the Astronomical Society of London. 2 vuls. 4to. with 
Plates, j67. 7b. boards. 


PEREIRA.-A TREATISE ON FOOD AND DIET : 

With Observations on the Dietetical Regimen suited for Disordered States of the Digestive 
Organs; aiid an Account of the Dietaries of some of the principal Metropolitan and other 
EstabJislimcnts for Pauiiers, Lunatics, Criminals, Children, the t?ick, &c. By Jon. Pereira, 
M.D. F.R.S. & L.S. Author of “Elements of Materia Medica.” bvo. I6s. cloth. 

PERICLES. 

A I’ale of Athens in the 83d Olympiad. By the Author of "A Brief Sketch of Greek 
Philosophy.” 2 vols. post 8vo. 18a.’ cloth. 

PESCUEL (C. F.)-ELEMENTS OF’PIIYSTCS. 

By C. F. Peschel, Principal of the Royal Military College, Dresden. Translated from the 
German, with Notes, hy E. West. 3 vols. fcp. 8vo. with Diagrams and Woodcuts, 21s. cloth. 

( Part 1, The Physics of Ponderable Bodies. Fcp. 8vo. 7s. fid. clotli. 

Part 2, Imponderable Bodies (Light, Heat, Magnetism, Electricity, and Electro- 
Dyiiamics). 2 vols. fcp. bvo. I3s. fid. cloth. 

PIIILLIPS.-FIGURES AND DESCRIPTIONS OF THE 

PALAEOZOIC FOSSILS of CORNWALL, DEVON, and WEST SOMERSET; observed in 
the course of the Ordnance Geological Survey of that District. By John Phillips, F.R.S. ! 
F.G.S. &c. Published by Order of th^ T^rdSjCoinmissioners of H.M. Treasury, bvo. with | 
60 Plates, fomprising very numerous figures, 9s. cloth. j 

PHILLIPS.-A GUIDE TO GEOLOGY. 

By John Phillips, F.R.S.G.S., &c. Fcp. 8vo. with Plates, 6s. cloth. 


PHILLIPS.-A TREATISE ON GEOLOGY. , 

By John Phillips, F.R.S.G.S., &c. 2 vols. fcp. 8vo. with Vignette Titles and Wooncuts, 
* 12s. cloth. 
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, PITMAN (HEV. J. R.)-A course OF SERMONS 

On some of the chief Subjects in the Hook of Psalms ; contamingf Three or more for each Day 
of <ihe Month: abridged from Eminent Divines of the Established Church. Wythe Rev. J. R. 
Pitman, AM, Domestic Chaplain to Hir Royal Hii;:hnes8 the Duchess of Kent. 8vo. 148. cl. 

'PLIJNKETT.-THE PAST AND FUTURE OF THE BRITISH 

NAVY. By Captain the Hon. E. Plunkett, R.N. Second Edition, corrected and enlarpred ; 
Mith Notes, and new Information communicated by several Officers of Distinction. Post 8vo. 
88. ‘6d. cloth. 

PLYMLEY (PETER). -LETTERS ON THE SUBJECT OF THE 

CATHOLIC.S TO MY BROTHER ABRAHAM, WHO LIVES IN THE COUNTRY. By 
Peter Plymley. 21st Edition. Post 8vo. 78. cloth. 

POETS’ PLEASAUNCE (THE)-; 

Or, Garden of all Sorts of Pleasant Flowers, which our Pleasant Poets have in past time for 
Pastime planted; with the rif>^ht ordering of them. By Eden Warw'Ick. S<iuare crown 
8vo. witli numerous Illustrations engraved on Wood. \ln October. 

POISSON (S. m-k IBJSATISE ON MECHANICS. 

By S. 1). Poisson. 2d Edition. Translated from the French, and illustrated with Explanatory 
Notes, by the Rev. Henry H. Harte, late Fellow of Trinity College, Dublin. 2 vols. 8vo. 
j61. 8b. cloth. 

POPE (ALEXANDER) .-THE WORKS OF ALEXANDER POPE. 

Edited by Thomas, Roscoe, Esq. With the Author’s Life. A New Edition. 8 vols. ftvo. 
.1^*4. 4s. cloth. 

P0RTE51.-A TREATISE ON THE MANUFACTURE OF SILK. 

By G. R. Porter, Esq. F.U.S. Author of “ The Progress of the Nation,” &c. Fcp. 8vo. with 
Vignette Title, and 39 Engravings on Wood, 6s. cloUi. 

P0RTER.-A TREATISE ON THE MANUFACTURES OF 

PORCEI.AIN AND GLASS. By G. R. Porter, Esq. F.R.S. Fcp. 8vo. with Vignette Title 
and 50 Woodcuts, 6s. cloth. 

PORTLOCK.-REPORT ON THE GEOLOGY OF THE COUNTY 

of LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and described under 
the Authority of the Master-General and Board of Ordnance. By J. E. Poutlock, F.R.S. 
&c. 8vo. with 48 Plates, 248. cloth. 

POWELL.-THE HISTORY OF NATURAL PHILOSOPHY, 

From the Earliest Periods to the Present Time. By Baden Powell, M.A., Savilian Professor 
of Mathematics in the University of Oxford. Fc^. 8vo. Vignette Title, 6s. cloth. 

PYCROFT (REV. J.)-A COURSE OF ENGLISH READING, 

adapted to every Taste an<l Ciipacity : with Anecdotes of Men of Letters. By the Rev. 
James Pycroft, B.A. Editor of “ Virgil, with Marginal References” ; Author of “ Latin 
Grammar Practice,” and “ Greek Grammar Practice.” Fcp. 8vo. 6s. Cd. cloth. ^ 

aUARTERLY JOURNAL OF THE GEOLOGICAL SOCIETY 

of LONDON. Edited by David Thomas Anstkd, M.A.F.R..S. Fellow of Jesus College, 
Cambridge; Professor of Geology is King’s College, London; Vice-Secretary of the Geolo- 
gical Society. 8vo. 48. each number, sewed. 

QUINET.-CIIRISTIANITY IN ITS VARIOUS ASPECTS, 

From the Birth of Christ to the French Revolution. By E. Quinkt, of the College of France. 
Translated, with the Author’s approbation, by C. Cocks, B.L. l6tiio. 2s. sewed. 

RANKE’S HISTORY OF THE REFORMATION. 

Translated by Sarah Austin, Translator of Ranke’s History of the Popes.” Vols. I. and II. 
8vo. 30s., Vol. III. 18s., cloth. • 

READER (THOMAS).— TIME TABLES 

On a New and Simplihed Plan ; to fucililatc the Operation of Discounting Bills, and the 
Calculation of Interest on Banking and Current Accounts, &c. : shewing, without calcu- 
lation, the Number of Days fron* every Day in the Year to any other Day, for any period 
not exceeding 365 Days. By Thomas Reader. Post 8vo. 14s. cloth ; or 17s. calf lettered. 

REGISFRAR-GENERAL.-THE SEVENTH ANNUAL REPORT 

of the REGISTRAR-GENERAL of BIRTHS, DEATHS, and MARRIAGES, in ENGLAND, 
1845. 8vo. 6s. cloth.— Also, t 

Rrst Report (1839), 8vo. 3s. I Third Report (1841), 8vo. 4S. I Fifth Report (1843), 8vo. 5s. 
Second Report (1840), 8vo. 4s. 1 Foiyath Report (1842), 8vo. 4s. j Sixth Report (1844), 8vo. 5s. 

^ ! 
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REECE -THE MEDICAL GUIDE, 

For the use of the CJeri^y, llea<ls%}f Families, Seminaries, and .luuior rrnrtitiom rs in Medi- 
cine ; coinprisiiifi: a complete Modern Dispensatory, and a I'rm tical 'J’reatise on the Distin- 
{•Tuishinff Symptoms, Causes, Prevention, Cure and l*S,lliation, of tin* Diseases incident to the 
Human Frame. Hy K. ItEKCii, M.D. iClh Ij^itiim. 8vo. r2s. boards. 

REID (DR.)-ILLUSTRAT[ONS OF THE FlUNCirLES AND 

PRACTICE of WARMING and VENTILATING, with Preliminary Remarks on Health iuu> 
Length of Lil^c. By D. B. Rl:!!), M.D. F.R.S.E. 8vo. with i>iaf;rains ami Woodcuts, iGs. cloth. 

REPTON.-TIIE LANDSCAPE GARDENINO & LAJJDSCAPE 

ARCHITECTURE of the late Hiimphry Ri:eTow, Esc}.; hcin<*- his entire norks on these 
suhiects. New Edition,, with an historical and scientific Infrodnction, a systematic Analysis, 
^ a Bio;;Taphical Notice, Notes, and a eopious alphahetical Index. Jly J.C. Lounox, F. L.Si&c. 
8vo. with 250 EiiKraviiijfs, and I’ortrait, 30s. cloth; with coloun'd jikites, -63. Gs. cloth. 

REYNARD THE FOX : 

A renowned Apolo^^fue of the Middle Atre. Reproduced in Rhyme 


for their l*reveiitioii. By Ronhur Ritcuik, Esep FJv.S. r^.A. Lojui 
ule of tHvil Eii^^ineefs. Fcp. 8vo. \>iih Uojdcnts and HiaKTaius, 


the Institute < 


RIYERS.-TJIE RUSE AAIATEUR’S OUJDE; . 

Containing' ample Dcscrijitions of all the line leadinjt varieties ol Roses, refjiilarly classed in 
their respcctiveFaniilies ; theii History and mode ot Culture. By'l'. Itn i;Ks,.iun. -ttli Edition, 
corrected and im]>roved. Fcp. 8vo. Gs. cloth. 


Ill this i-ditidii nnlv (in- niD.st Viiu 

biiiui uniilli'il ; uiiil si-mi uI I’u^es ui new niatU-i liav 


rihi-.!, holli 
• (ici'ii uihieit. 


ROBERTS.-A COMPREHENSIVE VIEW OF THE CULTURE 

of the VHV’K under GLASJS. By .Iami.s KouLin.s, Gardener to Matthew Wilson, Esq. Esliton 
Hall, Skipton, Yorkshire. 12mo. 5s. Gil. cloth. 


IIORINSON 


IN (JAMES). -THE WHOLE ART OF CUUlNG* 

i, AND JjAlOKlNG MEAT AND Fl.SH, both in the Britisli and Fore^ii Modes, 
useful JMiscenaiieous Recreipis, and full pirectioiis for the Construction of lyi 


with Scioll Capitals, in (Colours, from V\ood-l)lock Li*tl#-i inude exin css.'^Jbr this w^^rk, utter 
Designs of the I2th and I3tli Centuries. With an IntriMlutfl^ii, by * ' 


J'bnbellished tliroiii^hoiit 
“ ■■ tins w^rk, utter 
L Naylok, lute 


With an Intriidutfl^ii, by Sam 
of Queen’s CoIle}>e, Oxford. Xair^^e square 8 yo. I8s. cloth. 

RICH.-AN ILLUSTRATED COMPANION TO TUU LATIN 

DICTIONARY; beiii”- a Dictionary of all the Words leKpeclinj^' Visible Olijects coiiinTt.d 
with the Arts, Science, and ICvery-day Life of the Aneieiiis. Illustrated by m*arly 2,000 
“Woodcuts from the Antique. By Ai\thon\ Rk'H, Jun. Ht\. late of Cams Cullen’e, Cuinlirid'^e ; 
and one of the Contributors to Dr. Smith’s “ Dicth/iiary of Creek and Konian -»iitiq<fitics.” 
l‘Ost 8vo. . . . . - 


i»lCKLlNG, 

With many 1 . . 

Economical Drying Chimney and Apparatus, on an entirely New I'lan. 
liiffhteen Years a ITucticarCurer. Fcp. 8v(^ 4^. 6d. cloi.V 


By Jam ns Rouikso8, 


[ /u thi'. /rcA'A*. 

RIDDLE. -A COMPLETE ENGLISIl-LATIN AND LATIN- | 

ENGLISH DICTIONARY, compiled fioni the best sources, %hielly LWiiiaii. By the Rev. 

J. E. Riddle, M. A. New Edition. 8\o. 31s. Gd. cloth. ' 

Separately En^rlish-EiAtin Dictionary, 10s. Gd. cloth. 

^ < The Lalin-Eii;;lish Dictionary, 21s. cloth. , 

RIDDLE. -A DIAMOND LATlN-ENGLlSll DICTIONARY, i 

For the Waisteoat-pocket. A Guide to tin* Meauinir, Quality, ami ri'^ht Aecentuatiuii of Latin | 
Classie 4 il Worils. By the Rec. J. E. RiiiDLL, M.A. New Ediiioii. Royal 32nio. -Is. bound. 

RIDDLE. -ECCLESIASTICAL CH RONOLOGY ; 

Or, Annals of the (Christian Church, from its roiimlatimi to the lu eseiil 'i'inie. (’outainine a 
View of General Churclullistory, and the Course of .Secular Events; llie Limits of the 
Clnircli and its Ri'lutioiis to th(‘ State; ControviTsie^ ; Sects and Parlies; Kites, 
Institutions, and Discijiline ; Ecclesiastical Writers, &c. By the Rev. J. E. Riddle, 

Author of “ A Comjilete Latin Dicli»/iiary.” hvo. 15s. cloth. 

RIDDLE.-LETTERS FROM AN ARSUNT GODFATHER; 

Or, aCoinpemi'iiim of Relijyious I ostriictioii for Y iiuni* PersoiJk. By the Rev. J. E. Riddle, | 
M.A. ; Author of “ A l.’oiiiplete Latin Dictionary.” Fcp. bvo. (is. clotli. 

RITCHIE (ROBERT.) -RAIIAV AYS* THEIR RISK AND | 

PROGRESS, ami CONS'l’RUCTlON. With Remarks on Railway Accidents, and Proposals j* 

iieer, Associate of j 
Ds. ctotli. i 
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ROGERg.-TIIE VEGETARLE CUI.TIVATOR; 

Cniitaiuini:;' a plain and acrurato l>«‘8i'niitioii of all tliedWcmit Species of Culinary Vegetables, 

. with the most aptn'oved Method of Cullivatin;*- them by Natural and Artiheial Means ami 
the best Modesof CooUinj? ihem. 'l%ether with a Description of tlie Thysicul Herbs in j?eneral 
Use. By J.' Kock us, Author of “'t he T^it Cultivator.” 2(1 Edition'. I’c]). 8v(J. 7s. cloth. 

ROGET (P. M.)-T1TE ECONOMIC CIIESS-ROARI) ; 

lleinpr a Chess-Hoard, provided with a complete set of I’hess-Men, for playina: Gaines in 
“ Carriat»(*s, or ( )iit of Doors, and for foldinp- nji, and carryiiifr in the pocket, witliont disturbiiii; 
the Game. Invented by 1'. M. Jtmiirr, M.D. and lleiiislered accordinf; to Act of rarliament. 
New i*idition. In a neat foolscap 8vo. case, jirice 2s. (id. 

ROME.-TjlE HISTORY OF ROME. 

(In the Cabinet Cyclopaedia.) 2 vols fep. 8vo. with Vipictte Titles, 12s. cloth. 

ROSCOE.-LIYES OF EMINENT RRITTSll LAM^YERS. 

By Hknuy lloscoii, Esq. Ecp. 8vo. with Vifj^nette Title, Cs. cloth. 

ROWTON (F/^--TTIJyiF RATER ; 

Bein^'a Scries of com ) d (‘tr=neim te.s. Outlines of Debati s, .'ind Questions for Discussion ; with 
ample Hefei cnees to the be.*<t Sources of Information on each ]>articidar Topic. Hy FitiinicJiic 
Rowton, Lecturer on General 1/deralnre. Fep. 8vo. G.s. cloth. 

SANDEORI) (REV. .lOlINI.-PAROCIIIALIA. 

Or, Chiircli, School, and Parish. By John Sandfoud, H.D. Vicar of Dnnehurrh, Chaplain 
to the Lord Bisliop of VVorceste.**, and Rural Dean. 8vo. w iili Woodcuts, iGs. cloth. 

SANDEORD.-WOYIAN IN HER SOCIAL AND DOMESTIC 

CHARACTER. By Mrs. John Sandfoud. (Uli Edition. Fcp. 8vu. Os. cloth. 

SANDFORD.-EEMLE IMPROVEMENT. 

By Mrs. John isANDFonn. 2d Edition. Fcp. 8vo. 7s. Od. cloth. 

SCHLEIDEN (PROFESSOR). -PRINCIPLES OF SCIENTIFIC 

BOTANY. By M. J. Schlki dun, Professor of Hotany at Jena. Translated by K. Lankfs- 
Tiitt, M.D. F.L.S. 8 V 0 . with numerous Wood Engravin^^s. \1n the press. 

SCITOPENliAUER.-yOUTIlEUL LIFE AND PICTURES OF 

I'RAVEL : beinff the Autobioprrapby of Madame SoHOi’ENiiAinsu. Translated from the 
German. 2 vols. fcp. 8vo. Pis. boards. 

SCOTT.-TIIETIISTORY OF SCOTLAND. 

By Sir Walter Scott, Bart. New edition. 2 vols. fcp. 8vo. witli Vijfnette Titles, 128. cloth. 

SEAWARD.- SIR EDWARD SEAWARD’S NARRATIVE OF 

HIS SHIPWRECK, and coiiseciuent Dist^overy of certain Islands in the Cariblman S('a: with 
ailetail of many extraordinary and hie:hly iuterestinp: Evimts in his J.ite, from 1711:1 to 1740, a.s 
written in his own Diary. Edited by Miss .1 ank Pouter. 3d Edition, with a New Nautical 
and Geographical Introduction. 2 vols. post 8vo. 21s. cloth. * 

SERMON ON TILE MOUNT (THE). 

Intended for a Birth-day Pr(‘sent,or Gift Book for all Si'nsons. Printed in Gold and Colours, 
in the Missal styhL with Ornamental Borders by Owen Jones, /irchiti^ct, and an illuminabKl 
Frontispiece by’W. IHixall, Esq. A New Edition, l^cp.'^to. in a rich brocaded silk cover, 
21s. ; or bound in iiiJl'occo, by llayday, 25s. 

SELECT WORKS OF THE RRITISII POETS, 

From Ben Joiison to Beattie. With Biographical and Oitical Prefaces, hy Du. Aikin. 
A New Edilion, with Supplement, by Lucy Aikin ; consisting; of additional Selections from 
more recent Poets. 8vo. 188. cloth. 

SELECT WORKS OF THE RRITISII POETS, 

From Chaucer to Withers. With Biographical Sketches, by R. Southey, LL.D. 8vo. 30s. 
cloth; with gilt edges, 31b. CkI. • 

*,• Tlie peculiar featurr cif these two works is, that the Poems are printed entire, without mutilation or ahridg- 
ment—a feature not pobsuhsed by any similar work, and adding Obviously to their intercbt tmd utility. 

SHA&SPEARE, BY ROWDLER. 

THE FAMILY SHAKSPEARK; in which nothing is added to the Original Text ; but those 
words ahd expressions are omitted which cannot with propriety be readaloiid. By T. Bowd, er, 
Esq. F>R.S. 9th Edition, bvo. with 36 Engravings on Wood, from de.signs by Smirke, Howard, 
ana other Artists, 21s. cloth; or, in 8 vols. bvo. without Illustrations, dUA, Hs. 6d. boardr. 
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SITELDON (F.)-TIIE minstrelsy of tup ENGLISH 

HOllDKKi bcinj? a Colloctlon of llalljuls, Aiiricnt, Iloniodellt'd, and OrL'-imil fouiufl^d on 
vvell-known Hordor-Le.icends : mth illustrativo Notes. By Fruderick rfincLDON. iiiouare 
post8vo. 15s. cloth; morocco, TOs. (hound bn llandaij.) * ‘ ' 

SIIELLEY, &e.-LIYES OF THE MOST EM 

Sir D. IIkkwsi^b, 


MKN OK rrALY, SPAIN, and POR'IUI^YL. By Mrs. SniiLLKY, 
J. Montoomkry, Ike. 3 vo!s. fcp. 8vo. with V’^i^netto Titles, 18s. cloth. 


SIIELLEY.-LIY 

By Mrs. SiiiCLLKY, and 


-EARTHWORK TARLES, 

(hi.Mti.Ks K. Sjru.KV, (’ivil Knirinrf>r; 


MiS OF MOST EMINENT FRENOinVRlTERS. 

id Olliers. 2 vols. fcp. 8vo. with Vi^:nelte Titles, 12s. cloth. 

SHEPHERD (THE REV. W.)-H0RiE Al’OSTOLIC/E 

Or, a Dir^ested Narrative of the Acts and Writiie'Sof the Apostle.s of .lesns (Hirist. Arrnmfed 
aceordin;^ to Townsend. J»y the Rev. William Siikimikui), Jl.l). Kcp. 8vo. 5s. Gd. cloth. 

-SHORT WHIST: 

Its Rise, Proirress, and Laws; with Observations to make any one a Wliist Player; containing 
aLso the Laws of Piiiuet, Ca.ssino, Krart/-, (-ril»l»aj;;e, l»a<*ki;aininoTi. By Major A * * * * *. 
Dtl- lidition. To whieli are added, Preeepts for Tyros, ity Mrs. B****. ’ Fcp. 8vo. 3s cloth. 

SIIUNAMMITE.-THE GOOD SHlJNAmilTE."' 

From the Scriptures -2 Kin^s, cliap. IV. vv. 8 to :{7. With Six Oriirinal Desitrns, and an 
Ornamental Border to each pae:e, in the Missal style, printed in Coirmrsand Goltl. Supi'r- 
intended and- jirinted by L. Oiutnkr. Square fcp. 8 vo. uniform in size with “ Tlii‘ Sermon 
on the Mount,” “ Parables of Our Lord,” and “ Miracles of Our Saviour.’* j/u the Autumn. I 

SIBLEY AND RUTHERFORD. 

For Railways and other Pidilie Works.* Jly (bi.Mti.ivs K. ?)ir$i.KV, (’ivil Kniriurf-r; and 
Wili.iaKi JtuTiicHKoiti), of the R.M. Aca{leniy, Woohvieh. -lio. J2.s. Cd. in limp tloth; or 
15s. bound in llexible leather. 

These Tables are cah'ulatod for various slopes, and to central widths, for every foot, 
from 'S.\ feet to 43 tei't. Their object is to fui nish at a j^lance rel^ills which require eonsiderahle 
calnulatious w'ith tables at jireseut in use. Tbey are eomiiuled to k1io\ the content for 
one chain in l<‘n};th, with heiR:h:s at eacli end trom 0 to Go feet, at intervuL-s of half u foot. No 
multiplication is necessary. 

SINCLAIR.-TIIE JOURNEY OF LIFE. 

Jly Catiilrikk Sinclaiu, Author of “ Modern Accomplisliments,” •‘Modern Society,” 

” Jane Bouverie,” &c. Fcp. 8vo. 5s. cloth. 

SINNETT.-BYWAYS OF HISTORY, 

From the Twelfth to the Si?aecutli Century. Jly Mrs. Pkrcy Sinn i:tt. 2 vols. post 8 vo. 
188. cloth. 

SMITH (MRS.)-THE FEMALE DISCIPLE OF THE FIRST 

TURKIC CKNTURIES of theCJiRlSTJAN FlRA ; lierTrials and her Mission. ByMrs. IJknry 
Smith. Fcp. 8vo. (is. cloth. 

SAIITH.- SACRED ANNALS; 

Or, Jtesearrlies into the History and RT'lijj^ion of Mankind, from the Creation of tlie World to 
the Death of Isaac : deduei-d from tin; Writin;-\s of Moses and Ollier inspired Authors, copiously 
illustrated and eonlirmeii by ilie A.ieient Records, Traditiems, and A1 ytliolo^y of the Meatbeii 
World. By (Jrorok .Smii'H, F.rf.A. etc. Author of ” The Relig-ion of Ancient ilritain,” &c. 
Crovin 8V(). 10s. cloth. * 

SMITH (GEORGE).-PERIL()US TIMES; 

Or, the Ayra^res.sions of Anlicliristi.-in Error on Scriptar.d Ciiri'.tialW^, considi-red in reference 
to the Dangers and l)utje\s of Protestants. J.ly Cko S.mith, F.A..'?. &.c. Fcp. Hvo. Os. cloth. 

SMITH (GEORGE). - THE RELIGION OE ANCIENT 

BRITAIN HISTORICALLY CONSIDERED: or, a Sm-cinet Aeeoiint of tin; several Religions 
Systems wliich have obtained in this Island from the Earliest 'J’imes to the Norn. an Conquest ; 
iiiclnding an Investigation into the Early JTogre.ss of Error in the Christian Church, tln^ 
Introdiictiou of the (ic.'spel into Britain, am! the State of Religion in Ibigland till Popery had 
gained the ascendancy. Jly Cicouui: Smith, F.A.S. &c. 2d Jiiiition. 8vo. 7s. 6d. cloth. 

SMITH.-THE ENGLISH FLOIIa. 

Jly Sir Jamks Edw'aiih Smith, JVJ.;>. F.R.S., late Pre.sident of the Lmna;an Society, &c. 

6 vols. sto. ••£3. i2s. l)oard.s. 

Contents Vols. 1. to IV. The Flow^kmng Plants and the Fkkns, .t 2. 8s. , 

Vol. V. Part 1, 12 .S. — (’iiyptogamia ; comprising the .Mus.ses, Hepatica*, Lichen?, Characeaj, 
and Algte. JHy .Sir VV. J. Hook eu. , , r wi * > « 

^o\. V. Part 2, l2s.— The Fungi— completing the work, by Sir J. W. liooKiin/and the Rev.* 
M. J. llEKKliLKV, F.L.jf. C<cc. • 
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NEW WORKS AND NEW EDITIONS 


SMlTir.-COMPENDTUM OF THE ENGLTSTI FLORA. 

Sir J. ¥j. Smith. 2(1 lidit. with Additions, &c. liy Sir W. J. Hookbr. 12mo. 7s. 6d. cl. 
TllK SAME IN LATIN. 5th Edition, 12nio. 7s. 6d. • 

SMITH-.-AN TNTRODUC.TTON TO THE STUDY OF BOTANY. I 

Hy Sir ,T. E. Sm ith, late President of the Linnean Society. 7th Edition, corrected ; in which ! 
’ the, object of Smith’s “ Grammar of llotan^i’ is combined with that of the “Introduction.” ' 
HvSir William .Iacksox IIookkr.K.H., LL.D., &c. 8vo. with 36 Steel Plates, 16s. cloth; ! 
with the Plates coloured, .-£‘2. Pis. 6d. cloth. i 

smith: (SYDNEY).-SERM0N8 PKEACHED at ST. PAUL’S i 

Cathedral, the Eoundlinir Hospital, and several Churches in London; together with others j 
addressed to a Country Cona:re 2 :ation. Ily the late Rev. Syonky Smith, Canon Residentiary | 
of St. Paul ’.s (Lathed ral. Hvo. Pis. cloth. . I 

SMITH.-THE WORKS OF THE REV. SYDNEY SMITH. ■ 

3d Edition, with Additions. 3 vols. 8vo. with Portrait. 36s. cloth. » 

•«* 'I liis rojlcctinn f onsi'-ts f>f 11i(‘ author’s c'ontiilmlidiis to tlip Eilinliur^li lU'VU'W, Tf’trr I’lymlcy’s Lotters on 
tlif (.’atlii'lics, and other tnisc el1.iiu‘ous A\oiks. ' 

SOPHOCLES, BY LINAFOOD. . 

^OPIJOCLIS T^.itiHEDIyKSttPER.STITE.S. Rerimsnit, ct hrevi adnotatione instnixit | 
Guliklmps LiSjwooii, A.ft?!'J'Nlis (Miristi iipiid Oxoniimscs Alnmnns. 8vo. 16s. cloth. i 

SOUTHEY’S (ROBERT) COMPLETE POETICAL AVORKS; i 

Coiitainin):i;- all the Author’s Last Introductions and Not('S. Complete in one volume, with } 
Portrait and View of the INx’t's Residence at Keswick, uniform with llyron’s and Moore’s ! 
Poc'ins. Svo. 21s. cloth; or •42s. hound in morocco, hy liayday. | 

Also, an Edition in 10 vols. feji. Svo^ with Portrait and U) Plates, .^’2. lOs. cloth ; morocco, ! 

SOUTHEY (ROBEIPD.-THF DOCTOR, fc. . ; 

Vol. VI. From the Pjpx’rs of the late Tlohert Southey, LJj.I). Edited hy his Son-in-Law, 1 
the Rev. .Ioiin Wood VVahticr. Post Hvo. 10s. 6d. cloth. ( 

*»* The Sevmth Vcilume, to complct(^ the work, is in the press. 

SOUTHEY ('ROBERT). - THE LATE MR. SOUTHEY’S 

COM M()N-PLA(H5 ROOK ; coraprisinar his Ri^adiiiirs and Collections in History, Hiojcraphy, 
Manners and Literature, Voyages and Travels, &c. &c. ; sysltunutically arranged. 

[In the press. 

SOUTH EY.-THE LIFE OF AVESLEY; 

And Rise and Progress of Methodism. Ry Robkrt South ey, Iils(i. LL.P. 3d Edition, with 
Notes l»y iPe late Samuel 'I'aylor (’oleridge, Esip. and Remarks on the Life and (Diameter of 
.Tohn We.sley, hy the late Alexander Knox, Es(|. Edited hy the Rev. (hiAitLks Cuthbert 
South KY, A.M. (Airate of Cockermouth. 2 vols. Svo. with 2 Portraits, 28s. cloth. 

SOUTHEY, -LIVES OF THE BRITISH ADMIRALS: 

With an Introductory View of the Naval History of England. Ry ll. Southey, Esq. and 
U. Rell, ICsf}. 5 vols. fcp. 8vo. Avitli Vignette Titles, jf, 1. lOs. cloth. 

SPIRIT OF THE WOODS (THE). j 

By the Author of “The Moral of FUnvers.” 2d Edition. Royal Svo. w'ith 23 beautifully- j 
coloured Engravings of the Forest Trees of Great Britain, 11s. 6d. cloth. 

STABLE TALK ANf) TABLE TALK ; ! 

or, SPECTACLES jfor YOUNG lj.PORT,SMEN. By Harry IIieover. 2 vols. Svo. with 
Portrait, 24s. cloth. 

, " This work will beromf* a grr-n* f i-oun**- w;lh •>11 p«T«nDs who :ir«* oonnccitt'd with the turf, Iht* kIwisp, and thw 

worlil of manly sporiN. It is wril'iii in • :■ « irh:! -l. mauiu-r, and contains an immense variety 

of information and enler^?^..!!!; mnUcr." — W dkklv Disi’tTOH. 

STEBBING.-THE HISTORY OF THE CHRISTIAN CHURCH, 

from its Foundation to a.d. 1492. By the Rev. H. Stkbbing, M.A. &c- 2 vols. fcp. 8vo. 

with Vignette Titles I2s. cloth. 

STEBBING.-TIIE HISTORY OF THE REFORMATION. 

‘ By the Rev. H. Stkbbing. 2 vols. fcp. 8vo-. with Vignette Titles, 128. cloth. 

STEEL’S SHIPMASTER’S ASSISTANT ; 

Compiled for tlio use of Merchants, Owners and Masters of Ships, Officers oi Customs, and all 
Persons connected with Shipping or Commerce: containing the Law and Local Regulations 
affecting the Ownership, Charge, and Management of Ships and their Cargoes ; together with 
Notices of other Matters, and all netessary Information for Mariners. New FMition^ rewritten 
* throii^iout. Edited hy Graham Willmoke, E.sq. M.A. Barrister-at- Law;— The Customs 
and Shipping Department, bv Okokqb Clements, of the Customs, London, Compiler of 
i “The Customs Guide ;— The Exchanges, &c. and Naval Book-keeping, by William Tate, 

Author of “The Modern Cambist.” 8vo. 28s. cK»th ; or, 29s. hCand. ^ 
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STEEPLETON; '' 

Or, Church and Low Church. Beinff the present Tendencies of Parlies in tluKChurch, 
exhibited in the History of Frank Faithful. By a Clkroym an. Fcp. Hvo. Os. cloth. 

STEPIIENS.-A MANUAL OE BlUTlSIl COLEOPTER^^ ; ’ 

or, BKKTLE^r: containinjfa Descrix)tionof all the Species of Beetles hitherto ascertained to 
inhal)it Great Britain and Ireland, &c. With a Complete Index of the Genera. By J. F. 
Stepii KNS, F.L.S. Author of “ Illustrations of Knrouiolotry.” Post 8 vo. Us. cloth. p 

SAVAINSON.-A PllEmilNAllY DISCOURSE 0]^ THE 

STUDY OF NATURAL HISTORY. By W. Swatnson, Ksip Fcp. 8 vo. Gs. cloth. . " 


Natitual History 


I 


I.I.ASSIKJCATION 
O F F I S H , A M e H 1 R1 a N S, A N I) K K I'T w.s. By 
W. Swaiusou, Plsq. a vols. fcp. SvoTpis. 

Habits and Instincts of Animals. By 
W. Swainsou, Ksq. Fcp. 8 vo. with Vi^niett'e 
and nuiiierous Woodcuts, Gs. cloth. 

A Tueatisk on Malacolooy ; or, the Natu- 
ral (Dassitication of Shells and Shell-tish. 

W. Svvaiiison,‘‘Pjsq. Fep.^vo. G 4 . cloth. 

A Tkf.atisk on Taxidermy; with the Bio- 
KTaphy of Zoolo^fists, ami Notices of their 
Works. By W. Swaiusou, !‘'s(|. Pep. 8 vo. Gs. 


.. A Treatise ON the Natural History and 
Classification of Animals. By W. 

Swainsou, Ksq. PYp. 8 vo. Gs. 

Natural History and Classification 
OF Quadrupeds. By W. Swaiusou, Ksq. 

Fcp, 8 vo. with Woodcuts, Gs. cloth. 

Natural History and Cla.ssification of 
Birds. By W. Sw'aittsou, Ksq. 2 vols. 
fcp. 8 vo. w ith .‘too Woodcuts, Pis. clotli. 

History and Natural Arranoement of 
Insects. By W. .Swaiusou, Ks(j., and W. 

1C. Shuckanl, PUs(i. P'cp. Hvo. Gs. cloth. 

Ani MALs I n M enaoeri es. By W. Swainson, 

Ks(j. I'Vp, 8 v<). Vifrnctte Title and uuuktous 
Woodcuts, Gs. cloth. • 

SWITZERLAND.-TIIE HISTORY OF SWITZERLAND. 

(In the Cabinet Cyclopa'dia.) Fcp. Sij'o. with Viifuefte Title, Gs. chitli. 

SYMONDS.-TIIE LAW RELATING TO MERCHANT SEAMEN, 

ArrauLi:ed (‘hietly for the Us(‘ of Masters and Officers in tin* Merebaut Ferviee. With an 
ApiKMidix, containiuji: the Aet 7 ands Vic. c. 112 ; the Rej;*ulatious nuder which Lascars may 
be ciiqjloyed; and some forms of Proceedinc^^s before Ma^fistrates. By K. W. Symonds, 
Ksq. Chief (’lerk to the Tliumes Police Court. .3d Kditiori. limoV*!*- doth. 

TATE.~H0R,ATlUS RESTITUTES; 

Or, the Books of Horace arrurifyed iii Clironoloj^ical Order, ari'onliuuf to the Selieme of Dr. 
Bentley, from the Text of Gesuer, corrected and improved. Witlia Preliminary Dissertation, 
very much eular};ed, on the ClironolOK^y of the Works, on the Loealifcies, and 011 the Life and 
Character of that Poet. By the Bev. ,1'amks Tate, M.A. 2 d Kditiou. 8 vo. Pis. eloth. 

TATE. -THE CONTINUOUS HISTORY OE THE LIFE AND 

WRITINGS OP" ST. PAUL, outlie basis of the Acts; witli Intercalary Matter of Sacred 
Narrative, SAipplied from the Kpistles, and el iicidateil in occasional Dissertations: with the 
Horse Paulime of Dr. Paley, in a more correct edition, subjoined. By .James Tate, M.A. 
Canon Residentiary of St. Paul’s. 8 vo. with Map, 13s. cl(»th. 

TAYLER (REV. CHARLES R.)-MARGARET ; 

Or, the Pearl. By the Hev. Charles B. Taylbu, M.A. Rector of St. Peter’s, Chester, Author 
of “ May You Like It,” “ Records of a Good Man’s Life,” &c. New Kdition. Fcp. 8 vo. Gs. cl. 

TAYLER (REV. CHARLES R.)-LAD^ MARY; 

Or, Not of the World. By the Rev. Charles B. 'J’ayleii, Hector of St. Peter’s, (’liester; 
Author of “ Marg-aret, or the Pearl,” &c. New Kdition. Fcp. Svo. Gs. Gd. cJoth. 

TAYLER (REV. C. ID-TRACTAHIANISM NOT OF GOD: 


Sermons. 
St. Mary’t 


s. By the Rev. C. B. Tayler, M.A. Rector of St, Peter’s, and ICveniug Lecturer of 
y’s, Chester ; Author of “ Records of a Good &e. Pcj). 8 vo. Gs. cloth. 

TAYLER (REV. C. B.)-pORA MELDKR ; 

A Story of AlsacQ. By Meta Sander. A Translation. Kdifed 


Story of AlsacQ. By J 
Author of ” Records of a G«od Mau’i 


by the Rev. C. B. Tayler, 
Fcp. Hvo. witli two Illustrations, 7s. cloth. 


i Life,” &c. 

TAYLOR (JEREMY).— BlSHOr JEREMY TAYLOR’S ENTIRE 

WORKS: with the Life by Bishop Heher. Revised and corrected by the Rev. Cii a i».kh 
Page Eden, Fellow of Oriel College, Oxford. The Second Volume (the First in the order of 
jmblicatioii) contains the Life of Christ, cn^iiplete. 8 vo. lOs. Gd. cloth. 

be completed in Twelve Volumes. Vol. III. containing the Holy Living and Dying, 
will he published in Oclober, 

TIIIRLWALL.-THE HISTORY DF GREECE. 

By the Riirht Rev. the Lokd Bishop of St. David’s (the Rev. tionnop Thwlwall). tfk New 
Fhlition, revised ; with Notes. Vols. 1. to III. 8 vo. with Maps, 36s. cloth To be completed 
in 8 volumes, price I 2 s. each. I- ^ Uciob^, 

Also, ai^Kdition in 8 v8is. fcp. Svo. with Vignette Titles, .£2. 8 s. cloth. 
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'new WOKKS and new ET)tTO»NS 


'THOMSON’S ‘SEASONS. 

Wiyj Notes, iWiistrative of the NatnrftI History, niop:raphy, Classical Allnsiohs, and General 
Philosophy contained in the Poems. By Anthony Todd Thomson, M.D, F.L.S. &c. &c. 

* Fcp. 8vo. ** [In October. 

THOMSON’S SEASONS. *■ 

' EiVtod by Bolton Coknhy, Ks(i. Illustrated with .Seventy-seveh Designs drawn on Wood, 

\ by ]VI(Miibers of the Etching Club. Engraved by Thompson and other eminent Engravers. 
S<|uare crown 8vo. uniform with “ GoUlsrnith’s Poems,” 21s. cloth ; or, bound in morocco, 
h^V Hujday, 3(58. 

TIIOKSON.-TITE DOMESTIC MANACxEMENT OF THE SICK. 

R(f necessary, in Ai<l of Medical Treatment, for the Cure of Diseases. By Anthony 
Todd Thomson, M.l). F.L.S. &c. 2d Kditiun. Post 8vo. 10s. Gd. cloth. 

THOMSON (JOHN).-TADLES OF INTEREST, 

At Three, Four, Fonr-and-n-Hnlf, and Five; per Cent., from One Pound to Ten Tlioiisand, and 
from One to Three Hundred and J'ixty-five Days, in a regular progression of single Days; 
with Interest at all the above Rates, from One to Twelve Months, and from One to Ten Years. 
Also, numerous other Tables of Exchanges, Time, and Discounts. By John Thomson, 
Accountant in Edinburgh. 12mo. 88. bound. 

THOMSON .-EKPERIMFINTAL RESEARCHES ON THE FOOD 

of ANIMALS and tlie FATPENINC of CATTLE: with Remarks on tlie Food of Man. By 
Rudkkt Dundas Thomson, M.D. of the University of Gla.sgow. Fcp. 8vo. 5s. cloth. 

TISCHENDORFF.-TRAVi']LS IN 'THE FAST. 

By CoNSTANTiNK Tiscii KNDOKKK, Editor of the “Codex Ephrami Rescriptus,” “Codex i 
Friderico-Augustaiius,” &c. Translated from the; German by W. E. !?3 Hijckakd. iG no. i 
. Cs. Gd. cltotli. ! 

TOMLINE (BISHOD.-AN INTRODUCTION TO THE STUt'Y 

of the BIBLE : containing Proofs of the Authenticity and Inspiration of the Holy Scriptures ; 
a Summary of the Ijistory of the .lews; an Account of the Jewish Sects; and a brief 
Statement of the Coiifvnts of the sevend Booksof the Old and New Testaments. By Okokob 
Tom LINK, D.D. F.U.S. 20th Edition Fcp. 8vo. Ss. Gd. cloth. 

TOMLINS.-A POPULAR LAW DICTIONARY ; 

Familiarly explain ii|g the Terms ami Nature of F.nglish Law ; adapted to the comprehension 
of persons not educated for the legal profession, and anbrdiug information peculiarly useful 
to Magistrates, Merchants, Parochial Otlicers, and others. By Thomas Eulynk Tomlins, 
Attorney and Solicitor. Post 8vo. 18s. cloth. 

TOOKE.-A HISTORY OF PRICES : I 

With reference to the Causes of their principal Variations, from 1 792 to the Pre.sent Time | 
Preceded hy a Sketch of the History of the Corn Trade in the last Two Centuries. ByTHOMAS 1 
Tookk, Esq. F.R.S. 3 vols. 8vo. .4,2. 88. cloth. 

*** Separately, Vols. 1 ami 2, SGs. ; Vol. 3, 12s. 

TOPHAM.-CHEMISTRY MADE EASY, 

For the Use of Agriculturisls. By John Tocham, A.M. Rector of St. Andrew, St. Mary 
Witton, and St. Nicholas, Droitit ich. 3d Edition. Uimo. 2s. sewed. 

TOWNSEND (CHARLES), - THE LIVES OF TWELVE 

EMINKNT JUDGES of the LAST ami of the I’RESEN T CENTURY. Ry W. Chabi.ks 
Townsknd, Esq. A.M. Recorder of Maccleslielil ; Author of “ Memoirs of the House of 
” Commons.” 2 voLs. 8vo. 285^ c’oth. 

TREVOR; OR, Ttff'NEW SAINT FRANCIS. 

A Tale for the Times. Fcp. 8vo. Cs. cloth. 

TROLLOPE (REV. W.)-ANALECTA THEOLOGWA 5 • 

A Critical, Philological, and Kxegeticnl Commeiitary on the New Testament, ailnptcd to the 
/ Gi erk Text : compiled and digested from thenio.st approved sounres, British ami Foreign, and 
so arranged as to exhibit the comparative weight of the ilifferont Opinions on Disputed Texts. 
By the Rev. William 'I'kollopk, M.A. Edition. 2 vols. 8vo. jC^I. 12s. cloth. 

TURNER.-TnE HISTORY OF ENGLAND, 

From tlie Earliest Pmiod to the Death of Elizabeth. By Sharon Turnkr, Es<f!^F,.A.S. 
R.A.S.L. New Lditions. 12 vols. 8vo. «fe8. 3s. clotli.—Or, separately, 

< THE KISTDRY of the ANGLO-SAXONS. 3 vols. 8vo. .e2. 5s. boards. 

THE HISTORY of ENGLAND during the MIDDLE AGES. 5 vols. 8vo. ^3, bds. 

, THE HI.STOIIY of the REIGN of HENRY Vlll. 2 vols. 8vo, 2Gs. boards. i 

THE REIGNS of EDWARD VI., MARY, and ELIZABETH. ^ vols. 8vo. 32s. bds. 
t J 
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TURNER -THE SACRED HISTORY OF THE WaRLD,* 

PhilosoiHiically considered. ^ySHARoN Tujireu,F.S.A.U.A.S.L. Newlidit. 3vls.&vo.42a.cl. 

TURNER -A TREATISE ON THE FOOT OF THE IIORiSE, 

And a New System of Shoeinj*:, by one-sided nailinp ; and on the Nature, ( )ri”:in, ami Syim>toins 
of the Navicular Joint Lamen’ot^s, with Preventive and Curative Treatiueut. Uy nAMj|^ 
Tuiineh, M.R.V.C. Uoyal 8vo. 7s. 6d. board ^ 

TEUTON’S (DR.) MANJiAL OF THE LAND AND FRESH- 

► WATJfiH SHKLLS of the KRITlSiff SJ..\NI>.S. A New tljorou;*hly revise^and with 

considerable Additions. Jiy John Ei»yvaui> Orav, Keeper of the Zoological Cofmioii in 
the British Museum. Post 8vo. with Woodcuts, aiul 12 Coloured Plates 15s. cloth. 

TWELVE YEARS AGO : A TALE. 

By the Author of “ Letters to my Uiikiiown Friends.’* Fcp. 8vo, 6s, 6d. cloth. 

TWISS.-YIEW OF THE I'ROORESSOF POLITICAL ECONOMY 

in EUROPE since the SIXTEENTH CENTURY ; beinjr a Coiirse of Lectures delivered before 
the University of Oxford, in Michaebnas'rcrm lK46,%mts^itTorni lf^7. By T^avei^ Tw'iss, 
D.C.L. F.R.S. Professor of Political Economy, and FeTTow of University College, Oxford. 
8vu. 108. 6d. cloth. 

TYTLER (PROF.) - PROFESSOR TITLE R’S ELEMENTS 

OF GENERAL HIS'I'ORY, Ancient and Modern, with Dr. Naues’ Continuation. A 
New Edition, revised and coiitiuued to the Death of William IV. Bvo. with 7 Maps, 
14s. cloth. • • 

U,RE.-DICTIONARY OF ARTS, MANUFACTURES, &ilINES '; 

f Uhk, M.D, 


Containing a clear Exposition of their Principles and I'ractice. By ANbitpr I 
F.R.S. M.G.S. M.A.S. Eoiid.; M. Acad. N.L. Philud.; S. Pii. Soc. N. Germ, llanov. ; Mulii. 
&c. &c. 3d Edition, corrected. 8vo. with 1,240 Engravings on W^od, 508. cloth, -Also, 
SUPPLEM ENT of RECENT I M PR( ) VEM ENTS. 2d Edition. Hvo. with Woodcuts, 14 b. cloth. 

VON ORLICll (CAPT.)-TRAVELS IN INDIA; ’ 

Including Scinde and the Punjab, in 1842und 1843. By Capt.LEOPoij) Von Oulich. Translated 
from the(ierniiia, by H. Evans Lloyd, Esq, 2 vols. 8\o. with coloured Froiitisineces, and 
numerous Illustrations on Wood, 25s. cloth. 

WALFORD (J. E.)-THE LAWS OF THE CUSTOMS, 

Compiled by Direction of the Lords (Nmmiissioners of Her Majesty’s Treasury, and published 
under the Sanction of the CoinmiKsiuncrs of Her Majesty’s Customs; with Notes and a 
General Index. Edited by J . G. Walfoud, Esq. Solicitor for the Cubtoms. bvo. 10s. (id. cloth. 

WALKER’S PRONOUNCING DICTIONARY OF THE ENGLISH 


NG 
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LANGUAGE, adopted to the prescnflBtate of Liliuaturc and Science. By B. H. Smart, 
Author of “ 'J lieury and Practice of Elocution,” &c. Edition. To which are now added, 
an enlarged Etymological Index ; and a Supplement, cmituiniiig nearly 3000 Words not in- 
cluded in the previous edition of the Dictionary, bvo. 158. cloth. 

The Supplement, with tlie ICtymological ln4ex, may be had separately. 8vo. 38. Cd. swd. 
Walker’s Pronouncing Dictionary Epitomised, by Smart. New Edition. 16mo. 78. gd^l. 

WALKER (GEO.)-CHESS STUDIES^, 

Comprit^ing One Thousand Gaines vf Chess, as really played by the first Chess Players ; 
forming a complete Encyclopaedia of ileference, ami presentiiig the greatest Collection extant 
of fine specimens of slrateg|y in every stage of the Game. Selected and arranged by Grqhok 
V ikALKisH, Author of “ Chess made Easy,” &c. 8vo. lOs. Od. sewed. 

WARDLAW.-DISeOURSES ON THE PRINCIPAL POINfS 

OF THE SOCINIAN CONTROVEIISY— the Unity of God, and the Trinity of Peraoiis in the 
GodhefjJ ; the Supreme Divinity qf J esus Clfrist ; the Doctrine of the Atonement j the Christian 
Character, &c. By IIalph Warulaw, D.D. 5th Edition, 8vo. 15s. cloth. 

Wif1!ERT0N.-ESSAYS ON NATURAL HISTORY, 

Chiefly Ornithology. By Charles W’aterton, Esq., Author of “ Wainterings i# South 
America.” With an Autobiography of the Author, and a View of Walton Hall. New 
Edition. Fcp. 8vo. 8s. cloth. $ • 

SECOND SERIES. ^Vith CJontinuftion of Mr. Waterton’s Autobiography, NewJSdition. 
Fcd. 8vo. with Vignette by T. Creswick, A.R.A. Cs. 6a. cloth. ^ 
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NEW WOUKS AND NEW EDITIONS. 
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WEBSTER'.— AN ENCYCLOPiEDiA OF DOMESTIC ECONOMY 

Comprisinj? such sulyccts as are most immediately coniiectL'd with liousekeepinf’ : as. :n 
C(pistruction of Domestic Phlihces, with the modes of Warming, VentilatiiijET,. and Li^htii ^ 
them— A description of the various arlicics of Furniture, with the nature of their Materials 
Dpties of Sen^ants, &c. &c. &c. By Thomas VViiusTiiR, F.<i.S. &c. ; assisted by the late 
. Mrs. Parkes, Author of “ Domestic Duties.” svo. with nearly' I.OOO Woodcuts, .'50s. cloth. 

WEIL (DR. G..)-THE BIBLE, THE KORAN, AND THE 

TALMUD; or, Biblical Legends of the Miissulm .i's, compiled from Arabic Sources, and 
........... ,, bbrjU’ia 


coim>'irod with Jewish Traditions. By Dr. G. Wei l, LJIu arian of th< 
of the Asiatic Society ot Pans, &c. Translated from the 
Nl kes. Post 8vo. vs. 6d. cloth. 


f the University of Meidelbcra., 
fiw, German, with Occasional 


Crown 4to. uniform with tlie First Kilition of 
[//< thi; AutiuHH. 


BIBLE VISITED AND 

DESCRI^BlJ, in ain Extensive Journey undertaken with special reference to the proiimtiou 
of Biblical Iftitetirch and the wdvauccnieut of theCau.se of I’hiliiuthropy. By John Wilson, 
D.D. F.K.S. lionorury President of the Bombay Branch of the Koyal Asiatic Society, ]Meml)ei' 
of the Flditorial Committee of the Asiatic Sectioimfthe Koyal Society of Noriluirn Antiquaries 
at Copenhag-cn, Missionary of the Free Church c^fBcotlaud, &c. 2 vols. 8vo. with Mai)S and 
nujniiirbiiii Illustrations, .^i. iGs.,ploth. 

Wli^Sxj. W.)-T11E HORSE IN HEALTH AND DISEASE : 

Or, jjiSf^tions on his Natural ami G(i;jerul History, Varieties, Conformatam, Paces, A«-e, 
Souiiduesi, Stabling:, Condition, Traininur, andShoeing. With a Digest of Vetoi inary Practii'e. 
A*/ James W. •Winter. •M.ll.C.V.S.L. Memlierof the Association Litteraire d’JCgypte, late 
Veterinar) Surgeon to Melieit^^.Mi and Ibraldm Pasha, bvo. lOs. Gd. cloth. 

WOOD.-A PRACTYcAL TREATISE ON RAILROADS, 

Interior Communication in General ; containing numerous PLxperimcnts on ttie Powers 
Impioved Locomotive Engines, and Tables of the comi/irative C/Ost of Conveyance on 
Uailways, and Turnpike Hoads. By Nicholas Wood, Memb. Just. Civ. Eu, &c. 
|i<Ji !|$lbtk)u. bvo. with Plates and Woodcuts, 31s. Gd. cloth. 
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I. to XV. royal 4to. with numerous coloi. ed and plain Plates, lOs.^^h. 

'^F.) -A GRAMMAR OF THE LATIN LANGUAGE. 

Ph. D. Professor in the University of Berlin, and Member of the Koyal 
,Jin. Translated from the Ninth Edition of the original, and adapted fur the 
„ J^udents, by L. Schmitz, Ph. D., Rector of the HighiSchool of Edinburgh ; 
idulitioiis and Corrections communicated by the Author. New Edition, bvo. 


WESTWOOD (J. 0.)-AN INTRODUCTION TO THE MODERN 

CLASSIFICATI()N OP' INSEtTi'S; founded on the Natural Habits and compounding Organi- 
sation of the different Families. By J. O. Westwood, F.LS. &c. &c. &c. 2 vols. bvo. with 
numerous Illustrations, 2. 7s. cloth. 

WHITLEY.-THE APPLICATION OF GEOLOGY TO AGRI- 

CUT TURF, and to the Impro^,»eiitriind Valuation of Land : with the Nature and Properties 
of Soils, and the Principles of Caitivation. By Nicholas Whitley, Land-Surveyor, bvo. 

7s. 6d. cloth. 

WILBERFORCE (W.)-A PRACTICAL VIEW OF THE PRE- 

VAILING RELIGIOUS SYSTEMS of PROFESSED CHRISTIANS, in the Higlur and i 
Middle Classes in this Country, contrasted with Real Cliristianity. By >Vm* Wjltierfouce, I 
F^sq. M.P. 17th Edition, bvo. b.s. hoards. -20th Edition. Fcp. bvo. 4s. Gd. cloth. 

WILKI,NSQ|^.-A CATECHISM OF CHURCH HISTORY IN j 

(?EN^WtAl>j wom the Ap'^stolic Age to the Present Time. To which is added, a (hiteehism i 
of Engi^bh Church History; with a Summary of iiriiicipal Phents, in Chronological Order. ' 
By the R«V. W. P*. Wilkin.son, A.M. Theological Tutor of Clielteiiham College. Fei>. bvo. 

68. cloth. " , 

WILLOUGHBY (LADY).-A DIARY, 

jJ3Purportin|pto be by the LADY' YVILLOUGIIBV, of the Reign of Charh‘.s 1. ; embracing some , 
r ‘X*a8sageSj^Jkfer Dome.stic History from 1635 to IClb. Prodiieed in the style of the iieriod to j 
which lAie,^Wi7 refePs. 5th PIdit. Square fcp. bvo. bs. boards; or lbs. in nloiix^coby Hayday. | 

WILLOUGHBY- (LADY) -A FEW REMAINING PASSAGES ' 

fro(n the niAUY of LADY WILLOUtiHUY. 

Lady Willoughby’s Diary. 

WILSON; -THE LANDS OF THE 






